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novation in the line of public education from which 
much is to be hoped and whose results will be watched 
with much interest. 


EXPERIMENTS ON DEATH BY ELECTRICITY. 

At Mr. Thomas A. Edison’s laboratory in Orange, N. 
J., the effects of electricity were tried upon larger ani- 
mals than have hitherto been experimented with, 
under the charge of Mr. Harold P. Brown. The expe- 
riments were witnessed by Mr. Elbridge T. Gerry and 
others. A calf weighing 1244¢ pounds was first selected. 
Its resistance was determined, and was 3,200 ohms, An 
| alternating current of 700 volts E.M.F. was applied and 
| continued for 30 seconds. This was needless, as death 
On dissection, its flesh and princi- 
The circuit 





Bursting of the New Steel Gun, 

The hopes which were entertained of producing cast 
steel guns of sufficient strength to stand the require- 
wents of actual service have met with a serious check 
if not final disappointment. 
| The new steel gun which was carefully cast by the 
| Pittsburg Cast Steel Co., after being finished and 
rifed, was taken to the government proving grounds 
|wire was connected to a prepared bare spot on the | 4 Annapolis, Md., and subjected to trial on Decem- 

forehead and to asecond spot, also denuded of hair, | ber 5. The gun was 193 inches in length, and was to 
Sponge-covered electrodes, moistened | be tested with 38 pounds of powder on the first charge, 
) and 48 pounds for ten consecutive shots following. It 
A second calf, weighing 148 pounds, resistance 1,300 carried a 100 pound conical shot, which was to be fired 








was instantaneous. 
| pal organs were found to be unaffected. 


‘ohms, was killed instantly by the same current. The | into the earth bank 200 yards away. All the visitors 


current was only applied for five seconds. Finally, a/ were supplied with bomb-proof stations, some with 
horse, weighing 1,230 pounds, resistance 11,000 ohms, | lasses and others with peep holes, giving a view of 
was killed, the current passing from one fore leg to the | the gun at the discharge. 

other through the body. The demonstration was ad-| The first discharge was made with 36 pounds of pow- 
dressed to the members of the committee who recom-| der, at the request of the makers, “to warm up the 


mended for capital offenses the substitution of death | gun,” they said. The gun stood this test, a pressure of 


by electricity for the statutory death by hanging. It} 11 tons to the square inch. The second load contained 


| is also interpreted as illustrating the deadly nature of | 48 pounds of powder, the regulation charge. With a 


the alternating current. Proof of this after the num- tremendous roar the second discharge came, startling 
ber of deaths which have occurred from the direct cur- | the auditors and spectators. It had done its work. 
rent in this city seems quitetimely. The distinguished | The great gun lay dismantled under the huge timbers 
inventor in whose laboratory the experiments took of the platform that had been utterly demolished, 
place is the principal advocate of the direct system of | heavy timbers of 12 by 12 inches having been splintered 
into fragments. The government lost $5,000 by the de- 
2S. struction of property in the explosion. Ensign Robert 

THE WEBSTER-HIGGINS PATENT SUIT. R. Dashiell said that the experiment proves that the 

The accounting in a great patent suit has been | Bessemer cast steel will not do for great guns. The 
brought to a close by Commissioner Shields, before |&@" exploded under a pressure of 141 tons to the 
whom the proceedings for accounting had been|inch. It was broken from the trunnions tothe butt in 
brought. The patent in suit, granted to Wm. Web- over twenty pieces. From the trunnions to the muzzle 
ster in 1872, referred to the placing and withdrawing | it remained in one piece. The ball deflected about 20 


electric lighting. 





|of the wires used in raising or forming the pile in the | feet above where it was aimed. The gun showed weak- 

manufacture of Brussels carpet. Originally the work | 2¢88 in the breech, where it ought to have had strength. 

| was done by hand; then, under the Bigelow patent, a The fragments of the gun all flew backward. 

monopoly was held, until 1871, for executing it by | An investigation isto be made, with a view to dis- 

machinery. When this expired, many concerns began | ©OVer, if possible, the exact causes of the disaster. 
piss cuttibiniamiaie 





to use mechanical appliances which seemed to infringe 





7! under this patent. 
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the Webster rights. Shortly after its granting, acom- A Volatile Alkaloid in Pepper. 


| pany with $200,000 capital was formed, to sue infringers BY WILLIAM JONNATONE, PH-D., F.1.C., BTC. 

The great case now decided was| The subject of this short note is to announce the ex- 
brought against the Messrs. Higgins, and four years, | istence or discovery of a volatile alkaloid in pepper pos- 
from 1874 to 1878, were consumed in bringing it to the | 8essing strong alkaline properties. The analysis of its 
final hearing in the U. 8. Cireuit Court. The com-| Platinum salt gave the following results : 


plainants were originally represented by Messrs. Clar-| : ' Found. Cutentoted. 
ence A. Seward and E. N. Dickerson ; the defense | IIE RGSS rt —— — 
tained George Gifford, Esq., Judge Hoar, and Senator a Oe 20 501 4°80 
Evarts. Judge Wheeler, before whom the case finally RT mets 197°4 33°93 33°89 
| came, decided in favor of the defendants, and held the | Che eee esse seeneeeeneneeeeeenee teeeees me USS CU 
|patent invalid. This decision after four years had MOH NICHPUCs.... ....00.2.0.0 e000 582"4 9990 §=©6100 00 


: | 
| passed was reversed by the U.S. Supreme Court, and| These results so closely agree with the formula of 
an accounting was ordered. It was here that the re- piperidine that I think I am justified in announcing 
markable features of the case began to appear. Two the existence of piperidine in pepper. 
years were devoted to it. The documents finally pro-| I have made several estimations of this volatile alka- 


duced weighed two tons. 

Mr. George Gifford died, and his son Mr. Livingstone 
Gifford succeeded him in the management of the case, 
and Roscoe Conkling was also retained by the prose- 
ecution. Aclaim was presented by the representatives 
of the Webster patent right for over $28,750,000. One 
witness, the expert bookkeeper and president of the 
Webster Iron Company, was subjected to across ex- 
| amination extending over two years. Nearly 6,300 in- 
| terrogatories were embraced in his testimony, the re- 
cord of which covered between two and three thousand 
printed pages. The great claim was by this examina- 
tion reduced to $1,500,000, an average of over $4,000 per 





accounting filled 1,200 pages. 
sumed in the argument, and over a thousand pages of 
brief were handed the Master. His final decision 
practically throws out the patent in suit as an ele- 
ment for damages, and the Webster Loom Company 
are awarded nothing. 

The cross examination of Mr. Smith, the president of 
the prosecuting company alluded to above, is the most 
remarkable on record. The eminence of the counsel 
and the visitations of death among them and the other 
parties also signalize the case. Messrs. George Gifford, 
| Roseoe Conkling, Judge Hoar among the counsel, and 

the patentee and Sne of the original defendants, Mr. 
Nathaniel Higgins, are dead. 
Se 
Lectures for Workingmen and Women, 

The school commissioners of the city of New York 
authorized at their meeting on Wednesday, December 
5, lectures for workingmen and workingwomen, to be 
delivered twice a week, at night, in schools in the 
Tenth, Twelfth, Thirteenth, Nineteenth, and Twenty- 
second Wards. These lecturers have been selected : 
| Prof. L. J. B. Lineoln,’Prof. Henry A. Mott, Dr. T. | 

O’Conor Sloane, Charles 8. Allen, M.D., Henry G. 
, Hanchett, M.D., Edward H. Boyer, Stephen Helm, 
| Francis G. Caldwell, Nathan 8S. Roberts, M.D.. H. M. 
Leipziger, Prof. J. C. Zachos, Geo. A. Clement, Prof. 














loid in various peppers, and find that nine samples of 
| black pepper gave an average of 0°56 per cent, with a 
minimum of 0°39 per cent and maximum of 0°77 per cent 
| caleulated as piperidine. 
| Long pepper contains 0°34 per cent, and pepper re- 
| fuse, composed principally of the husks, 0°74 per cent. 
| Three samples of white pepper gave respectively 
0°34, 0°21, and 0°42 per cent, showing that the alkaloid 
is contained principally in the husk, and which natu- 
| rally accounts for the greater pungency of black pepper 
over that of white pepper. 
The same samples of black pepper were examined for 
| piperine and the amount estimated, giving a maximum 


question asked. The Messrs. Higgins’ proofs on the) of 13:03 per cent, a minimum of 5°21 per cent, and a 
Eleven days were con- | mean of 8°25 


—Chemical News. 
adytiennnees 
The Proposed Quaker Dam, 

At a recent meeting of the Engineers’ Club of Phila- 
|delphia, Mr. A. Marichal discussed the plans of the 
| Quaker Bridge Dam, as proposed by the board of ex- 
| perts appointed by the New York Aqueduct Commis- 
‘sion, and made comparisons between them and the 
| plans presented by himself to the commission at the 
| beginning of this year. 

Mr. Marichal says that the report of the board of ex- 
perts contains certain errors of such a natureas to make 
it almost worthless; that this report represents his 
plans as to be built on a straight line, while four pages 
out of seven of the pamphlet accompanying his plan 
are devoted to demonstrating that the dam should be 
built on a curve. He, moreover, says that he was one 
of the first to criticise the straight line in plan (see Pro- 
ceedings, January 14 last). 

The author of the paper went into a mathematical 
demonstration, having for its object to prove that the 
calculations made by the board of experts to ascertain 
the leverage, the frictional and the granular stability of 
the profile were based on wrong theory; and that his 
profile, built on a curve of 900 feet radius, would make 
a much stronger dam than the one proposed by the 


per cent. 








wns ' Bickmore, and J. Oscroft Tansley, M.D. This is an in- 








board of experts, and that the cost would be less by 
half a million dollars. 
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The Preach Sheep Farm... exceedingly, perhaps imprudently, liberal, but it is 
M. Gustave Heaze contributes to the Journal d’ Agri-| looked upon as a necessary investment, and the only 
onlture Pratique an interesting account of the national | means by which the city can retain its position. It is 
sheep breeding farm (bergerie) at Rambouillet, which | intended ultimately to bridge the Fraser, and for this 
has now been in existence for more than a century, | a further bonus is promised, but as the river is 90 feet 
King Louis XVI. having purchased the palace and for- | deep and very wide, this for the present is postponed, 
est of Rambouillet in 1784, and having created an ex- | and the trains are to be crossed by a ferry. 
perimental farm on the estate, at a cost of about £1,600/ The New Westminster Southern will be 126 miles 
in the money of that day, now representing, of course, | long from the Fraser River to Seattle, of which about 
a much larger sum. The manager of the farm, one | 30 miles is in British Columbia and the remainder in 
Tessier, then obtained the king’s permission to spend | the United States. The line runs through a wonder- 
wore than double the sum in the purchase of Fribourg | fully rich country. It is heavily timbered, 12,000 mil- 
eattle, Angora goats, implements, and the cultivation | lion feet of lumber being, it is estimated, within the 
of different varieties of wheat, clover, ete. But the | two and a half miles belt of land donated to the rail- 
great service which Tessier did was the introduction of | way. The company has also secured some valuable 
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the merino sheep which have since made Rambouillet 
so well known. These sheep had originally been brought 
from Spain some few years before, on account of the 


coal lands, with two known workable seams of coal, 
each three feet six inches in thickness, and they have 
| Immense beds of iron ore, said to be 156 feet in thick- 


excellence of their wool, and Tessier, having seen them | ness and assaying 56 per cent of iron, practically in- 
at various places in France, induced the king to order | exhaustible, on their freehold. The agreement with 
the French ambassador at Madrid to purchase a flock | the city of New Westminster was signed September 5, 
of 364 sheep, which were selected from among the | and provides that work shall be commenced within 
choicest flocks in Spain, at a cost of £650. The sheep, | thirty days, be completed to the boundary in twelve 
on their arrival at Rambouillet, were placed under the | months, and to Seattle within four years. At the end 
charge of aman named Delorme, who was still shep- of the month the whole distance to the boundary was 
herd when Napoleon came to Rambouillet in 1804, and ‘cleared of its timber, and the right of way had been 
complimented him by calling him the “first shepherd | secured, the contract for the grading was let, and the 
| contractor expects to have the rails laid on this section 





in France.” 





The flock was re-enforced two or three times by fresh 
importations from Spain, and it was the custom to hold 
an annual ram sale from 1794 to 1853, but in the latter 
year this was given up, and since then the sales have 
been private. The change was a beneficial one, for 
while the highest prices at public auction were £17 for 
rams and £5 for ewes, the average price for the twenty, 
years from 1853 to 1872 was £34 for the rams and £16 
for the ewes. The total value of the sheep sold out of | 
the Rambouillet flock from 1797 to 1872 was £139,000, 
represented by 4,309 rams, 4,301 ewes, 3,025 wethers, 
and 131 tons of wool. Although the value of the stock 
increased considerably during this period, the wool 
dropped from 1s. 9d. per pound to just half that price. 
There is a great diversity of opinion as to the origin of 
the merino sheep, some people saying that the breed 
was introduced into Spain by the Moors, and that it 
originally came from Asia; but there does not seem to 
be any special reason for believing such to be the case, 
and it is, of course, equally impossible to identify it, as 
some others have endeavored to do, with any of the 
Roman breeds spoken of by Pliny. There can be no 
doubt, however, in. M. Heuze’s opinion, that the 
merino sheep brought from Spain have been much im- 
proved, both as regards the development of the frame 
aud the growth of wool, since their importation to 
Rambouillet, and the rams are much sought after by 
~ breeders in Australia, New Zealand, and South America, 
as it is found that the climates of these countries suit 
them very well. A very favorite crossin France is that 
of the merinos with the Leicesters, and the animals 
bred in this way, which are known as “* Anglo-merinos,” 
are generally notable for their early maturity, good 
conformation, and fine clip of wool. 
ee ee 

New Westminster Southern Railway. 

This new enterprise in the province of British Co- 
lumbia is of more than local importance, and run- 
ning from the Fraser River to Seattle in Washing- 
ton Territory completes, says Engineering, the Pa- 
cific Coast Railway from Mexico to Canada. New 
Westminster on the Fraser River was formerly the 
capital of British Columbia, when the island of Van- 
couver was a separate province, but when the two 
Were merged into the one province, it lost this distine- 
tion in favor of Victoria, the more important city of 
the two, and formerly the island capital. 

When the Canadian Pacific Railway was diverted 
from the Fraser River Vailey (by which it passes 
through British Columbia), and carried across the 
Pitt Marshes to Port Moody for a terminus, New 
Westminster was again left out, and lost the terminal 
advantage that seemed to belong to it as the best situ- 
ation near the mouth of the Fraser; while when the | 
Canadian Paeifie syndicate extended their line from 
Port Moody to the new city of Vancouver, and exerted 
all their influence to make this the great city of the 
West, New Westminster got a third set-back, from | 
Which it will have some difficulty to recover. 

Aroused to the necessity of making every exertion | 
tosave the remains of their business from being di- | 
verted either to Vietoria or Vancouver, the old com- | 
munity have taken hold of this new railway scheme, | 
a as tee have lost the Fraser River trade and the 
Pi 9 oe advantages of the transcontinental railway, | 
i s the best means to secure the southern out- 
wea ‘e province. They have accordingly liberally 
eu eon Pine new scheme. They gave the company | 
a “a the road, $75,000 for a ferry across the | 
aan on $75,000 for their locomotive and car shops, 
perme pee be built within or in the vicinity of the| 
tin set m north side of the Fraser River. Consider- 
hekal € ratable property of New Westminster by | 
ante then a was only $862,511, this bonus equals | 

“t one-third of the total valuation, and seems 








by theend of March next. The whole of this is much 
against the interest of the Canadian Pacific Railway, 
who are now surveying a parallel route to start from 
Vancouver, and missing New Westminster to cross 
the Fraser at Sea Island, about five miles further up 
the river. 


The Kin. 

There is a widespread idea that consanguineous 
unions produce either defective offspring or none at 
all. When a marriage between cousins is spoken of, 
sterility or a deaf-mute, idiotic, or deformed progeny 
is predicted, and examples are always at hand tocite in 
support of the prophecy. 

Does this opinion rest upon positive and well authen- 
ticated facts, or is it erroneous? This is a question 
that was examined a few years ago by Mr. G. H. Dar- 
win, who, after a profound study of the subject, came 
to the conclusion that, in the present state of science, 
there is nothing to justify the common prejudice that 
exists against the marriage of nearkin. More recently, 
the subject has been further examined by Mr. A. H. 


—— + 6 + a 
Marriage of Near 
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Dr. Henry B. Sands, 

By the death of Dr. Sands, which occurred on the 
afternoon of November 18, America lost her surgeon of 
greatest reputation. He was fifty-eight years of age. 
He graduated in 1854 at the College of Physicians and 
Surgeons in this city. He prosecuted his studies after 
this for several years abroad, and then, returning, com- 
menced the active work of his profession. He was of 
the aggressive type, adopting and utilizing the latest 
surgical discoveries. His achievements in laparotomy 
have lately attracted much attention. He attended Gen- 
eral Grant and Roscoe Conkling in their last illnesses. 
In the case of Mr. Conkling, he raised a portion 
of the skull with mallet and chisel to relieve the 
sac of pus that had formed. His skill as a surgeon 
was devoted principally to the active work of his pro- 
fession, and itis a matter of regret that he left no more 
permanent literary nonument of his life’s work. It is 
said that he intended to do so. He lectured in various 
colleges, and his connections with them and with hos- 
pitals and scientific societies were very extensive. His 
death was sudden, occurring while he was riding ina 
carriage with a friend. 

———+ Oe 
Memphis, 

The cities of the Mississippi valley have never been 
noted for the purity of their water supply, as they have 
depended largely on river water. Recently, the city 
of Memphis has been experimenting with artesian wells, 
and has found an inexhaustible supply of the best 
water directly under its site. A true artesian basin 
covered by a perfectly impervious stratum bas been 
discovered, which is pow fast displacing the unsatisfae- 
tory Wolf River as a source for water. Hitherto this 
river has supplied the city’s wants. Thirty-two arte- 
sian wells have been driven over an area 2,000 by 3800 
feet. They are driven to a depth of about 450 feet. 
They first pass through 20 feet of bluff loam, then 
through 24 feet of sand and gravel, and fin- 
ally through 150 feet of hard, impervious clay. The 
| water-bearing stratam is then reached, which con- 
sists of perfectly clean sand seven bundred feet deep. 
The water rises far above the level of the Mississippi 
|River. Permanent works are now in A 
| large well is to be sunk 80 feet below the surface. 
| From this a horizontal tunnel 2,000 feet long will be 








Artesian Wells in 








progress, 


carried through the hard clay, This tunnel will be 


| five feet in diameter, and the wells will be connected 
with it. The water will be pumped from the large 


} 


| well. The tunnel can be extended indefinitely, and 


Huth, who has just published an exhaustive work | more wells can be bored as the supply may need exten- 


upon it, in which he arrives at the same conclusions | sion. 
| uniform, and averages about ¢ 


that Mr. Darwin did. 

Mr. Huth thinks that consanguinity of itself plays no 
particular role in the union of individuals of the same 
stock. In the descendants, it increases the tendencies 
common to the two progenitors. By reason of their re- 


The temperature of the 


water is practically 
Fah. It is impossible 
to overestimate the importance of this development as 
hes as Memphis alone is concerned. But the same 
basin includes many other cities, and eventually a 
large area may be benefited by the discovery so hap- 


9 
~ 


lationship, the closer this is and the closer the relation- | pily made at Memphis. Mr. R. C. Graves, manager of 


ship of the ancestors, the greater is the tendency of 
the descendants to exhibit the same dispositions. If 
these are good, consanguineous unions will be ad- 


, vantageous, in that they will fortify and intensify 


them. If, on the contrary, they are bad, such unions 
should be avoided, in order to prevent a re-enforcement 
of unfavorable tendencies, which should be suppressed. 

But the case is identical where it is a question of unre- | 
lated persons. No reasonable person would urge two} 
neuropathic individuals of different family to unite, | 
because he knows that the neurosis has every chance | 
to become intense in the descendants. On the con- | 
trary, a union between consanguineous individuals, 
equally healthy and well favored, ought to be encourag- 
ed. What may be urged against marriages of near kin | 
is the facility with which unfavorable tendencies are 

transmitted, and the relative rarity of the cireum- | 
stances in which such marriages can really be advised. | 
But, this admitted and explained, consanguinity of | 
itself presents no inconvenience, especially if we con- 
sider how remote, by reason of the existing laws upon 
marriage, is the degree of consanguinity between in- 
dividuals capable of uniting legitimately. 

Upon the whole, consanguinity accumulates and in- 
tensifies tendencies. If these are bad, the marriage of 
near kin should be avoided ;* if good, it may be favored. 
But as, unfortunately, the unfavorable tendencies are 
more easily and frequently transmitted, because they 
are the ones that are established with the most facility, 
there is oftener more reason for avoiding than seeking 
such unions. Upon the whole, Mr. Huth concludes 
that the accusations directed against marriages of near 
kin are not justified in the present state of science. 

—_—__—.+ 0 ___—_ 
Explosion of Dust. 

At Saginaw City, Mich., November 29, a terrific ex- 
plosion, at a quarter to one P.M., shook the city, and 
was closely followed by an alarm of fire from the di- 
rection of the Steglein furniture factory, standing 
nearly in the center of the city. When the firemen 
reached the scene, the factory was demolished and en- 
veloped in flames—the wreck was complete. The 
cause of the explosion was an accumulation of dust. 
The men had just leftfor dinner, or the loss of life 
would have been frightfal. 











a local ice company of that city, had used artesian 
water for making ice, and to him is largely due the 
credit for the new Memphis water supply. 

- 0 ae 
Short Smoke Boxes and Open Stacks, 


the Railroad 


A locomotive engineer, writing to 
Gazette, says: 

Most of our engines are still run with a diamond 
stack and short smoke box with the petticoat pipe for 
leading the steam into the stack. The thing isall right 
except that the cone inclines to scatter the sparks all 
over the first cars of the train, and it trails the smoke 
and gases so they fill the cars. It is well known that 
the open stack lets everything go straight up into the 
air. That, in my eyes, is the advantage of having an 
extended front. 

It is not the three feet of extra smoke box that keeps 
an engine clean. It is the open stack that gives a long 
swoke box its popularity. The putting on of the addi- 
tion to a smoke box is costly, and the extra weight 
makes the truck run hot. I[ am in favor of the 
open stack, but I favor democratic simplicity and 
keeping to first principles even in building locomo 
tives. The ordinary smoke box, with the nozzles level 
with the third row of flues from the bottom, and a 
plain petticoat, pipe, has been found all right- 

Nothing better has been tried since George Stephen- 
son gave to posterity a perfect locomotive. I could 
write for an hour stating objections to the extended 
smoke box. Then why not use the smoke box as we find 
it, with an open stack, and have-all the good things 
working together ? The right place for the nozzles is at 
the bottom of the smoke box. That has been proved. 
Now, here is my plan. Throw aside your stack with 
the cone and netting to suppress the draught, and put 
on an open stack as long as it could be set to clear, and 
prevent spark-throwing by putting a netting across 
from the flue sheet to the smoke box casting. This 
would be the extreme of simplicity, and I would like 
any one to show what there is to prevent it working to 
perfection. The contrivance is cheap apd simple. By 
its use no sparks would be pattering on the front cars 
all the time, ruining the paint. The passengers would 


not be suffocated with smoke and dust, and the front 
end of the train would have a modern appearance. 
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AN IMPROVED FREIGHT CAR. 


An improvement providing a box freight car with 


Compressed Air for Blast in Cupola Furnaces. 


An important experiment for applying compressed 
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Boracic Acid as a Preservative. 
Boracic acid only acts when present in large quantity. 


doors extending the entire length of the car, with | air direct to a cupola furnace for the melting of iron for | It prevents the growth and multiplication of germs, 
cia casting purposes was successfully carried out, according | but does not kill them even in a1 per cent solution. Ex- 


means for operating and securing them, has been pa- 
tented by Mr. Hermann L. 
trated herewith. Each upper door is hinged 
to an upper beam and each lower door toa 
lower beam of the car body, binge pivots 
projecting at the ends of the car carrying 
top and bottom pulleys. Over these pulleys, 
at each end of the car, passes a chain which 
is first secured by one end to the top pulley, 


around which it is wound several times, 
then passed over and around the bottom 
pulley, and again over the top pulley the 
end hanging down having a ring to pull 
upon, wi eby the doors nay be opened 


and shut On the inside of the top of the 
ear, on one or both sides, are pivoted posts, 
against the car roof 
n 


yr low doors, 


which may be locked 
by hooks, and which 
serve as supports ik 
the car flo« 
When the « perator desires to place 


whe swung down 
pivoted to 
rs, which may be locked against 
them 
long articles, such as logs, ete., in the car, 
he entirely opens both the side and the 
interior doors, throwing open the entire side 
of the car, although, if desired, the lower 
door way be placed horizontally on suitable 
supports, such as a wagon from which arti- 
cles are being loaded into the car, when the upper door 
will also be held 

For further information relative to this invention, 
address Mr. H. L. P. C. Hartmann, care of Paul Brum- 


mer, Bay Ridge, L. L., N. ¥ 


in a like position. 


—— 0 —_— 
A SUPERFICIAL HEATER FOR BOILERS. 

A feed water heater for stationary boilers, designed 

eff. ly utilize all the heat given out by the 

‘fuel consumed, is shown in the accompanying illustra- 


to most ctive 


tions, and is the invention of Mr. L. H. Willard, of 
Rutland, Vt. These heaters are of steel boiler plate, 
and for an ordinary four-foot boiler are three inches 
thick, 71; feet long, and 5 feet high, as shown in Fig. 1. 


They are placed on each side of the fire box, next to 


the fire, as shown at B B, Fig. 2, doing away with the | 


The heaters are connected with the| a 
; r| tons of iron they saved one and a half hours in time, 


use of fire-brick 
boiler by pipes near the top of the heaters, the wate 
being taken intothe heaters at the bottom, and be- 





Fig. 1 


coming heated to a high temperature before it is ad- 
mitted tothe boiler. There is alsoa bridge wall heater, 
shown at F, which is adjustable to give more or less 
space between its top surface and the beiler, this 
heater extending down to the grate surface, where it is 
connected heaters. By this construc- 
tion, as will be seen, the fire is almost completely sur- 
in a manner designed to effect a 


with the side 


rounded b) water 

















Fig. 2. 


great saving of fuel. As the water will also be ordi- 
narily at boiling heat when supplied tothe boiler from 
the heaters,it is expected that the greater portion of the 
impurities and sediment will be deposited at the bot- 
tom of the heaters, where they can be conveniently 
removed by means of hand holes, and the boiler thus 
kept free from-deposits of seale 








HARTMANN’S FREIGHT CAR. 


lthe Birmingham Compressed Air Power Company. 
The experiment, which induced the attendance in 
Birmingham of nearly forty members of the South 
Staffordshire Institute of Civil Engineers, took place 
,at the iron foundry of Messrs. J. Cartwright & Sons, 
|in New Bond Street, and was superintended by Mr. 
Locock, resident engineer of the company. Hitherto 
the air has been applied to the cupola through an 
American patent blower. The air is now applied direct 
,from the pipe through a jet resembling a steam jet. 
The volume of compressed air used carried with it 
nearly 150 times its own volume of free atmosphere. 
The admission and pressure of the air is easily and 
promptly regulated by the turning of a wheel which 
opens or closes the aperture through which the com- 
pressed air is admitted. Messrs. Cartwright, the mak- 
ers of this air injector, state that in the melting of five 


and they estimate that an economy of 40 to 50 per cent 
will be effected in the cost of the process of melting. 
By the application of the air direct to the furnaces, the 
engine, and, consequently, the engineer, are dispensed 
with, and the apparatus can be regulated by the man 
in charge of the cupola, the danger of accident from 
the use of steam boiler or of the machinery being 
avoided. 


—_ ++. - 


Sending a Soprano’s Voice by Express. 

The test of the powers of the phonograph recently 
given in the Grand Pacific Hotel, Chicago, was not 
novel save in the fact that the music, a soprano solo 
with piano accompaniment, was so accurately repro- 
duced. Three weeks before, a well known New York 
soprano had given the song, a phonograph set up on a 
near-by table, listening to her, as one might say, with 
careful attention, so careful indeed that, when the in- 
strument, sent on to Chicago by express, was set agoing, 
it was well nigh life-like, being, as we are informed, 
“‘only a few shades less perfect than when originally 
given.” There was the high resonant treble, then the 
liquid vocals, the soft whisperings, as of zephyrs across 
summer seas; and each with its piano accompani- 
ment, the strings being also so fairly true as to yet de- 
light the ear, even though not at all times actually flaw- 
less. 

Long ago it was prophesied that the voices of to-day 
would be “ bottled” for future generations by means 
of the phonograph. But those who heard their own 
voices reproduced hoped the promise would not be 
realized for the wheeze and rasp of them. Perhaps the 
recent exhibition will reassure them. 


ee 

AN IMPROVED POWER TREADLE ATTACHMENT. 

An attachment affording a novel means for applying 
power to the ordinary form of treadJe machine is illus- 
trated herewith, as applied to a perforator, and has 
been patented by Mr. Eugene von Boeckimann, of Aus- 
tin, Texas. Its frame is adapted to support the ma- 
chine to be driven, the driving shaft being supported 
by bearings rigidly connected to the frame, and on this 
driving shaft are fixed parallel arms, between the outer 
ends of which a roller is mounted. The machine to be 
driven is mounted on the frame in such position that 
its treadle will be borne upon by the roller mounted 
between the parallel arms, as the driving shaft is re- 
volved, each revolution of the shaft depressing the 
treadle. By moving the shaft to such position that its 
arms will be out of the way of the operator, the treadle 
may be depressed by the foot. Hooked bolts are pro- 
vided for securely anchoring the frame to the floor, 
and one of the small views illustrates the manner in 
which the frame may be made fast to a masonry floor. 





P. C. Hartmann, and isillus-|to Ryland’s Iron Trade Circular, a few days ago, by | periments with milk gave very unsatisfactory results, 


as an addition of 4 per cent boracic acid only 
preserved the milk for four days. Horseflesh 
may be preserved for six weeks by the use 
of 3 per cent of the acid. Boracic acid is sup- 
posed to be harmless, but recent investiga- 
tors, including the author, prove it to be 
dangerous, as it strongly acts upon the mu- 
cous membrane of the large intestine. A 
dose of 4 grawmes killed a large rabbit, 2 
grammes made a dog very sick. 

The acid is much used in Sweden for pre- 
serving fish and milk, but cases of poisoning 
have already occurred in that country. Long 
continued use of the acid is not favorable to 
good health, and at all events its addition 
to milk should be prohibited.—2Zmmerich, 
Chem. Zeitung, No. 76; L. De K., the Ana- 
lyst. 


a 
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AN IMPROVED TOOTHED WHEEL. 

A toothed wheel with detachable segment- 
al sections, each carrying one or more teeth 
or sprockets, whereby a tooth or teeth may 
be simply and expeditiously removed from 
the body of a wheel when broken, is illus- 
trated herewith, and has been patented by Mr. John T. 
Redington, of Ambler, Pa. The body of the wheel is 
formed in any well known manner, with a continuous 
groove in its periphery, and offset recesses at intervals 
mtersecting the groove, these recesses being preferably 
located immediately above the spokes and extending 


2 








I 





(REDINGTON’S TOOTHED WHEEL. 


into aligning offsets on the sides of the wheel, as shown 
in Figs. 1 and 2. A series of segmental blocks are in- 
serted in the groove, the blocks carrying on their outer 
face one or more teeth or sprockets, each of the blocks 
having on its sides aligning lugs adapted to enter the 
recesses extending from the groove in the periphery, 
the lugs and recesses thus taking the main strain of 
the work from the fastening bolts, which project 
through the body of the wheel and are retained by 
lock nuts upon the inner face of the rim of the wheel. 
These bolts have essentially wedge-shaped heads, 
whereby they are prevented from turning when in- 
serted in the wheel, and by simply withdrawing the 
bolts, one or more sections may be taken out and other 
sections substituted without disturbing the remaining 
sections in the wheel. 











VON BOECKMANN’S POWER TREADLE ATTACHMENT. 
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AN IMPROVED BRACE FOR BEDSTEADS. 

\ brace for strengthening bedsteads and holding the 
sts securely in place, and one readily applicable to 
es as well as new bedsteads, is illustrated herewith, 
Be has been patented by Mr. Charles P. Lewis, of 
sweet Springs, W. Va. The head and foot posts are 
each provided with @ hook, A, on the inside, below the 
notehed railing in which the slats are held, and to 


Scientific American. 


riors. Libraries of books, magazines, and newspapers 
attract the reader. Spacious, well ventilated cabins 
are provided. Baths, electric lights, abundance of life 
preserving apparatus, and every appliance for conve- 
nience and safety are supplied. 

Our particular object in this article is to call atten- 

















tion to the rapid and successful manner in which Spain 








is building up and extending her foreign commerce, | 





these hooks are attached the outer ends of bands fast- 
ened at their inner ends on the head, C,in which a/| 


threaded bolt is held to turn loosely, the bands being 


thus stretehed and drawn very tight by means of a 
The bands are made adjustable, so as to fit 


w rench 


LEWIS’ BED BRACE AND TIGHTENER. 


the brace to bedsteads of different lengths, the two]! 


bands at one end having locking ferrules adapted to a line of steamers from Vancouver, the terminus of! Long, of Spokane Falls, Washington Ter. 


be locked by a pin fitting apertures in the bands. By 
this means the bedstead, besides being tightened in 
other ways, is made particularly rigid and strong 

laterally, and well braced against strains of moving. 
- ——> +--+ 

THE NEW SPANISH STEAMER ALPHONSO XII. 

The Alphonso XII. is a new ship, of which we give 
an engraving from La Ilustracion Espanola, lately 
built at Neweastle for the Transatlantic Company, of 
Spain. Her principal dimensions are: Length, 426 ft.; 
width, 48 ft.; depth, 33 ft.; draught, 24 ft.; displace- 
ment, 8,400 tons ; indicated horse power, 5,000. She is | 
one of the finest mercantile ships afloat—in fact, a} 
veritable palace. As to interior decoration and fur- | 
nishings, everything possible has been done for the 
comfort and entertainment of passengers. In the or- 
namentation there is a lavish use of marbles, bronzes, | 
and costly woods. Taste and richness have been well 
combined. The most beautiful representations of the 
pictorial art, by notable living artists, adorn the inte-! 











with the hope that our own countrymen may be en-| 
couraged to do something in the same direction. If | 
there is one thing more than another that our people | 
at present desire to see realized, it is the re-establish- 
ment, on a broad and permanent basis, of our foreign 
commerce. This can only be done 
through the medium of home-built 
steamships of such superior construc- 
tion and speed that the flag of the 
Great Republic may be worthily dis- 
played in all the principal ports of the 
world. Nothing is more easy of ac- | 
complishment, and yet our legislators, | 
upon whom the matter depends, have 
done nothing but talk upon the sub- | 
ject for the past twenty years. If we | 
want a share in foreign commerce, we | 
must do as other nations are doing, as 
England, Germany, France, are doing, | 
namely, grant liberal subsidies for the | 
purpose. This has been the fixed | 
policy of Great Britain ever since the | 
commencement of ocean steam navi-| 
gation, and, as a result, her steamers 
visit every quarter of the globe, and 
she enjoys the trade of the world. 
Within a few days past, subsidies to 
the extent of sixty-five thousand dol 
lars a year forseveral years have been agreed upon for | 








the Canadian Pacific Railway, to China and Japan, for | 
twelve trips a year. 

Within the past three years the Spanish government, 
by offering the stimulus of subsidies, has established | 
several new lines of splendid steamers. Spain now 
has a noble lot of vessels plying between New York, 
Cuba, Mexico, and West Indian ports. On the Pacific 
she has a new line of steamships that regularly tra 
verse the coasts of South and-Central America. Her 
fleets of passenger ships sailing from her home ports to 
Cuba, to Manila, to Brazil, to the Argentine Confedera- 
tion, and other parts, comprise some of the finest of 
vessels, and her commerce is rapidly growing in im- 
portance. 


— +o 
Electric Prostration, 
Several cases of this new malady are reported from 
Creusot, France. It affects workers under electric 
light. The light exceeds 100,000 candle power, and it 
appears that it is this excess of light, and not the heat, 
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which produces the nervous symptoms. A painful 
sensation in the throat, face, and tempies is first no- 
ticed, then the skin becomes coppery red, and irritation 
is felt about the eyes, much lachrymation ensues, and 
these symptoms then disappear, while the skin peels 
off in five days. The effects are comparable to those 
produced by walking over fresh snow in the sunlight, 
and may be regarded as a sort of ‘sun-burning.”— 
Lancet. 


oe 
AN IMPROVED SCAFFOLD BRACKET. 


A bracket which can be easily and quickly adjusted 
at any desired angle to a ladder, for supporting seaf- 
folding, and one which is cheap and durable, is shown 





LONG'S SCAFFOLD BRACKET 


herewith, and has been patented by Mr. James A. 
The hori 
zontal brace for supporting the boards of the scaffold 
is made of flat iron, in an approximately V shape, as 


| shown in Fig. 1, the free ends of the armsof the brace 


having offsets to which are secured iron hooks that 
partly encircle the rounds of the ladder. The outer 
portion of the horizontal brace has a space, outside the 
scaffold boards, for a running brace rod, both portions 
having perforations by which the brace rod may be 
locked by a bolt to the horizontal brace, the other end 
of the brace rod being adapted to engagement with a 
round of the ladder by means of a hooked clip. This 
bracket can be located at any part of the iadder, as 
may be required for working on different parts of a 
house, as shown in Fig. 2, the running brace being at- 
tached to the round above or below that engaged by 
the horizontal brace, as may be most convenient for 
the workmen. Double-hooked holders are provided to 
support the boards from the ladder while the brackets 
are being readjusted in changing the position of the 
seaffold. 



































THE NEW SPANISH 





PASSENGER STEAMER ALPHONSO XII. 





The Ingenuity of Smugglers. 

A short time ago the customs authorities made a seiz- 
ure of a considerable quantity of tobacco concealed in 
cotton waste, but in which cotton 
only played although somewhat import- 
ant, part so far as the smugglers were concerned. In 
another case a box supposed to contain fish was found 
to be lined with a much more valuable commodity in 
contraband tobacco; in the third 
although unwilling to 


bales described as 
a secondary, 


while, 


the shape of 
instance, a sailor's accordion, 
discourse sweet music to the touch of a customs official, 


juite willing to disclose to his eager 


was, neverthele 
gaze its full contents of cigars. These are certainly very 
old dodges, but they lack the danger and excitement 


associated with the doings of the smuggler of 
and which made that individual quitea recog- 
the days of Ethelred, when customs 


usually : 
the past, 
nized hero 


Since 


duties were first levied, every conceivable device has 
been practiced in order to avoid payment of those 
duties, and, undoubtedly, so long as daties are imposed 


attempts will be made to defraud the revenue. 


Toward the close of last century smuggling was very 


rife, and many a valuable cargo of contraband goods 
was successfully “run and disposed of, realizing a 
handsome profit for the contrabandist. At that time, 
however, a far larger namber of articles were taxed 


fact, 


articles were 


a hundred years ago 
liable to duty), and 
the temptation to 
almost exclusively 


than at the present day (in 
1,425 
course, greatly 


Nowadays smuggling is 


no tewer than 
of 


smuggle 


this increased 


confined to small quantities concealed on board our 
steamships, but even in effecting these concealments the 
smuggler exercises great cunning, and does his utmost 
to outwit the customs “ rummager.” 

About a century ago it was no uncommon thing to 
find fitted with a hollow 
keel, or with the spare masts, spars, and oars which she 


a vessel false bows or stern, 
composed of tin, but painted to resemble wood, 
zed for the concealment of duti- 
able article also hollowed out 
and employed for a similar purpose. Many a cask of 
spirits has been towed under the bottom of a vessel, a 
fear existing that a revenue might board the 
and dise: casks were they carried in 
the hold. When it was necessary to get them ashore 
they were weighted and kept under water, a mark be- 
to their whereabouts, so that they could be 
t a favorable opportunity. Another in- 
was to 


carried 
the cavities being utili 


as 


Logs of timber were 


cruiser 


smuggler ver the 


ing set 
taken away a 
genious artifice, practiced on the East coast, 
cover casks of spirits with a kind of cement, and attach 
some seaweed thereto, which gave them the appearance 
of rocks 


M 


as 


the bowlders ashore, 
Ships’ 


and then cast them on 
from whence they ultimately 
carpenters have been known to smuggle spirits and to- 
baceo in what passed for a pot of pitch, and a presum- 


were removed. 


ably studious individual, who frequently left his vessel 
with a book under his arm, carried in it a tin case con- 


taining spirits in order to avoid payment of duty 





| colliers on the coast were engaged in the illicit trade. 


Scientific American. 





|The modus operandi of these vessels was to obtain a 


part cargo at one of the coal ports, and, subsequently, 
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The Inventors Institute, London, 
The present session of the Inventors’ Institute was 
opened on October 24, when Admiral Selwyn, vice- 





‘at a point previously agreed upon, load a quantity of | president, delivered an address on subjects of import- 


tobacco or spirits from a smuggler. Some of these ves- 
sels succeeded in making very profitable voyages in 
this manner. 

An ingenious mode of concealment was disclosed in 
1881, and a large seizure of contraband goods was the 
result. From “information received,” the customs 
authorities sent a detective to Rotterdam, and he there 
discovered that boilers, evidently made for the purpose, 
and quite unfit for anything else, were being made the 
means of importing large quantities of tobacco into 
this country. Some time after arriving in England the 
boilers and smugglers were seized, 
muleted in the penalty of £4,824. 


| ance in relation to the patentlaws. The general union 
‘of inventors had been, he said, for many years persist- 
ently sought by the council in spite of many difficul- 
ties. How far the interests of inventors will be affected 
by the changes the patent agents are seeking to estab- 
lish, it will be the business of the council to investigate. 
That there should be a registration of patent agents 
no one doubts, and that measures should be taken to 
punish those who behave badly is reasonable enough. 
It requires merely that the punishment should be de- 
fined by the state. What inventors want, and what 





and the latter | would instantly benefit the state, is a simplification of 
The tobacco seized the law, a reduction of the fees, an extension of time, 


on this oceasion weighed five tons.—Nautical Maga | and, above all, security of title for patents. So strongly 


zine. 





———— 
Steam Jet Phenomena, 
Herr R. Von Helmholtz has sent to Wiedemann’s An- 


nalen some observations made by himself upon a jet of | 


steain. 
a hole of one or two millimeters diameter, 
obliquely and observed upon a black background, 
invisible at the lower extremity, and presents toward 
the top the well known whitish appearance. 
pect may be modified in many ways. If an electrified 
point is brought near the steam, the jet immediately 
becomes azure blue, or, according to the power of the 
electrical machine, purple, red, yellow, green, ete. 
These tints are intimately connected with the dimen 
sions of the liquid drops, and hence it follows that the 
electrical point has the power of provoking condensa- 
tion of the supersaturated vapor which is found at the 
The same result is obtained by 


He remarks that a jet of steam escaping from 
lighted 


is 


lower part of the jet. 


This as- | 


is this latter requirement felt to be essential in the 
| United States that there have been during the present 
| year several cases decided by the Supreme Court in 
| which the infrinygers have been held liable not only for 
the damages claimed by the patentee, but also for the 
mesne profits made during the whole period of infringe- 
ment. It has also been decided that, even when no 
patent has been taken, but the invention has been 
worked, there is a proprietary right, and that those 
who obtain the secret by corrupting workmen or other- 
wise fraudulently are liable to an action for damages. 
This is the consecration of a principle asserted at the 
congress of Paris in 1878, in the following language : 
“The right of inventors in their works is a right of 
property. The civil law does not create it, but only 
regulates it.” The United States have been the first to 
see its justice and policy. 

As an instance of the serious detriments which may 


| . . . 
accrue to a state from unwillingness or incapacity to 


bringing near to the steam jet a platinuin wire made | 
| . 
the vice-president referred to the case, recently become 


brightly incandescent by an electrical current, or silver, 
iron, copper, or brass wires simply made red hotin a 


flame, or eveu glass heated below the red, oran organic | 
in a state of slow combus:- | 


matter, wood, paper, etc., 
tion. The products of any flame whatever, with the 
exception of the flame of pure alcohol, directed upon 
the jet of steam by the aid of a chimney or by simple 
blowing, produce a very energetic effect. Finally, 
traces of certain chemical substances introduced into 
the steam jet cause the same modification. 


examine into and appreciate the value of inventions, 


publicly known, of Mr. Longridge, who, in 1855, demon- 
strated thathematically the value of wire in the con- 
struction of artillery, as a means of making a strong 
gun cheaply and quickly. In 1860 he madesuchagun ; 
but still in 1875 he was told that his proposals had been 
carefully examined, but that they were not applicable 
to Her Majesty’s service. In the present year (1888) 
General Maitland has publicly stated that a gun has 


Among} been made at Woolwich on Mr. Longridge’s plan which 


| these are hydrochloric and nitric acid, but concentrated as distanced all competitors, and thrown a shot 1214 


sulphuric acid especially shows the phenomenon. 
known that solid dust particles provoke the condensa- 
tion of supersaturated vapors, but their presence can- 
not be invoked here to explain the preceding facts. 
The author is of opinion that they may be attributed 


to a molecular concussion, the effect of which may be | suppression or ignoring of an invention. 


Itis | miles at an initial velocity of 2,800 feet per second. We 


may assume, therefore, as some £5,000,000 has been 
_annually spent during the past thirty-three years dn 
| guns, forts, powder, and armored ships, that £175,000,- 
000 expenditure has been rendered nugatory by this 
The sole con- 


compared to that of mechanical concussion upon super- | solation to be found in this ease is that the expenditure 


heated or supersaturated liquids, A flame, for exam- 
ple, is the scene of closely approximated and extremely 


| has taken place in our own country. It will also be 
| seen that in this case there is evidence of the insuffici- 


Tobacco appears to have generally been the favorite | varied movements, and the chemical atoms which are ency of time during which in England a patent is sus- 


object of 
It has been frequently 
cordage of all 


attention to its importation 


made up into ships’ fenders or into 


shapes and sizes, and brought ashore as such; 


The luminous ef- 


| and the presence of ozone in its vicinity show that this | 


the 

gear have been found to be made of Cavendish to- | 
bacco instead of iron 

easks of pitch and casks of various kinds of seeds. 
False bottoms have been added to dog kennels, hen 
coops, drawers, chests, ete., in order to make these in- 


nocent-looking articles the receptacles of contraband 


water tanks and in the | Pass through gas. 


goods. Tin cases, containing tobacco or cigars, have 
often been discovered in the 
easks of spirits and oil carried by vessels. Wooden | 


fenders hanging over a ship's side have been hollowed 
out and the cavity filled with tobacco. 
too, it has been drop »ped between the outside plank and | 


f 


‘skin ” of a vessel, and concealed in water closets and 


other unsavory parts of the ship. 


Bladders containing spirits have been secreted about | streets with arc lamps are of interest. 


point is the cause of concussions comparable to those 
provoked by active combustion, and the analogy be- 
tween the two phenomena is found again in the fact 
that they both furnish means for making electricity 
As to solid incandescent bodies, 


they can act either through the emission of solid parti- | 


cles from their surfaces or by the chemical concussions 


In many cases, | Which they communicate to the it’ nena gases. 


The Cost of Electric Street Lighting. 


the smuggler, and he still devotes his close |imcessantly passing in it from one combination to) tained. 
another are found in every kind of unstable condition. 
These movements and changefal states of equilibrium | 
while | leave their traces in the products of combustion at a 
wheels of some of the blocks in the running | cettain distance from the flame properly so called, and | 
| determine the observed phenomena. 
It has also been introduced into | fect produced at the extremity of an electrified point 


The present year bids fair to eclipse its predecessors 
|in the number of patents applied for, there being 14,500 
| to date. In fixing the taxes on patents, the legislator 
| Seems to have lost sight of the fact, so often insisted on 
| here, that income is created by every successful inven- 

tion, and that such income then pays taxes far in excess 
of the amount the inventor is called upon to pay as 
The philanthropist seeks to remedy poverty 
| by taxing the rich, forgetful that the rich are the best 
‘employers and paymasters of the poor. The visionary 
advocates division of riches ; but the mission of the in- 
ventor is to increase wealth in proportion as his inven- 
| tions provide honest labor with profitable wages. That 
no inventor may imagine there is neglect or idleness in 
this Institute, Admiral Selwyn remarked that it had 
urged the views entertained by the council on the com. 
mittee of the Board of Trade by personal attendances 


| fees. 


The following figures of the charges for lighting | during the present year, but as only one question had 


| : 
They have been | been officially brought forward, namely, 


the practice 


the body, and tobacco and cigars have been brought | quoted from a communication of the Boston Citizens’|and organization of the Patent Office, there bas been 


ashore in like manner. 
coats specially prepared for the introduction of tobacco, 


cigars, and spirits, the former being concealed in small | 


» pockets adapted to the purpose. When duties were 
levied on silks and lace, 
were imported without the cognizance of the customs 
These were the favorite articles of the fe- 
male contrabandists ; and by them many a package of 
costly silk and lace has been brought into the country, 
Vessels from France have been found attempting to 
import lace made up in boxes in the shape of apples, 
Silks and lace were | 


authorities 


and so painted as to pass for fruit. 


also frequently found in loaves of bread, and tobacco, | 


its way into the same 
in fact, a large quantity so con- 
Hull. When foreign 


on many occasions, has found 


place of concealment, 


cealed was recently seized at 


watches were subjected to duty, many a gentleman's | 


great coat has had for once a “ silverlining,” the smug 
gler attempting, by its assistance, to elude the vigilance 
of the customs officials. 


cakes and imported as oil eake, a considerable quantity |think of indestructible electrodes heing possible, yet | without the least change in its flavor. 


being landed before the fraud was discovered. 


Female smugglers had petti- | Association, 


large quantities of these goods | 


Aldermen of that city for the purpose of showing that 
Boston is overcharged for this service. For New York, 


the average price is givenas 3444 cents per lamp for one | agents, and offices, 
45 | Nothing but the strictest union among inventors can 
Philadelphia 5U cents | move members of Parliament to assist our united action. 


night’s service. Brooklyn pays 55 cents, Buffalo 


cents, New Orleans 34 cents, 
(average), and Baltimore 50 cents. Boston pays 65 
|eents. The Citizens’ Association of Boston claim that 


| on the 695 lights used in their city the reduction in cost 
| per lamp for each night, an aggregate of about $60,000 
perannum. The price of carbons in the last six years 
has fallen to less than one-third the original price. 


Yet 


which was addressed to the Board of|no opportunity of urging so much as they would have 


wished. The true remedy for the evils still existing in 
|the patent law, and in the practices of the courts, 


is the simplification of the law. 


In conclusion, the Admiral explained the advantages 
which the American law offers to the citizens of other 
countries for taking out in the United States the first 


| of carbons from the figures of 1882 represents 25 cents | patents for their inventions. 


@a+-asoe 
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Preservation of Meat, 
The Journal d’ Agriculture states that it is customary 





Boston is now paying the same rate paid in 1882—65 | in Upper Saone (France), both on farms and in villages, 


|eents per lamp. In 1887 the service cost $131,097.97. 
All of this, except $11,299.54, was received by one com- 
pany. It seems very clear that Boston needs a little 
| healthful competition. It is interesting to notice how 


|to preserve meat in summer by placing it in large 
|earthen pans or pots filled with curdled milk, or even 
with skimmed wilk, which soon curdles, and storing 
the vessels in the cellar. In order to keep the meat be- 


important a factor carbons are in the cost of electric | neath the surface of the milk, it is loaded with clean 


Snuff has been made into| are lamps. Itseems like hoping for an impossibility to | stones. Meat is preserved in this way for over a week, 


When it is 


| until some advance in that direction shall have been | needed for use, it is simply washed and dried. The 


On the abolition of the daties on coals, many of the ‘made, the electric light will be far from perfect. 


milk is fed to swine, 
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The Confederate Cruiser Shenandoah, 
The way the British assisted the Confederates during 
the late war of the rebellion is thus briefly described by 
the London Engineer. Referring to the naval exhibits 


now in the Glasgow exhibition, our contemporary 


avs : 

ae Clyde, in 1860, was the first iron ship built for 
Messrs. Somes Bros , of London, whose East India fleet 
is well remembered as perhaps the most notable of 
that time. 

Next to the John Lidgett, already referred to, was a 
model of a vessel which recalls the stirring maritime 
events of the American civil war. The vessel it repre- 
sents, which was built in 1863, was at first named the 
Sea King. She was of composite construction, ship 
rigged, and fitted with auxiliary engines, a telescopic 
funnel, and a lifting propeller, being designed for the 
China trade, in which she quickly won her spurs as a 
swift tea clipper. This excellent quality attracted the 
attention of the Confederate government, who bought 
her and fitted her out as a cruiser, naming her the 
Shenandoah, under which designation she became a 
terror to the Federal mercantile shipping. Moving 
about as an apparently harmless and innocent sailing 
ship, she would suddenly raise her telescope funnel, 
and, putting on steam, would rush upon her prey, and 
after destruction or capture, would again resume the 
vuise of a sailing ship and proceed in search of further 
prizes. The civil war had been nine months at an end 
when her commander, Captain Waddell, first heard 
from an English vessel that peace had been concluded. 
Most of bis erew then begged of him to run his ship 


ashore and let each man look out for himself: but this 


the eaptain refused to do. Instead thereoi, he set sail 
for this country, and running the gauntlet of the 
United States navy for a distance of 20,000 miles, he 


iurrived safely at Liverpool, where he surrendered to} 


tie Queen of England. The Shenandoah was after- 


Srientific American. 











FORSTER’S FINGER PEN AND PENCIL HOLDER. 

This finger pen holder does away with the use of a 
pen handle, the finger itself performing this function. 
The holder slips over the end of the finger, and the 
springs hold it firmly in position for writing. The 
holder is stamped out of spring brass, German silver, 
silver, or gold. It will fit any finger without causing 
any inconvenience to the user, and when writing is 
interrupted it is not necessary to lay it down, but it 


|may be worn until there is no longer any use for it, 


Any style of pen ean be used, and it may be carried in 
a small box in the vest pocket. By supplying it with 





FORSTER’S FINGER PEN AND PENCIL HOLDER. 


an ink tube, it may be used as a fountain pen. This 
is the invention of Edward E. Forster, 348 East 87th 
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Island Navy Ward was Lighted 
with Gas, 

Mr. J. R. Smedberg says : In 1878 I was employed to 
connect the mains of the Vallejo, Cal., Gas Company 
with the government gas holder in the Mare Island 
Navy Yard, the impediment being a tidal strait some 
1,400 feet wide and thirty feet deep. The fee was a 
fair one, but conditioned upon the success of the work, 

At the end of the Georgia Street wharf, on the 
Vallejo side, I placed an Otto engine, a piston gas 
pump, and a tension cylinder, with quick-motion gates 
to act like a fitter’s pump in blowing out any water 
condensed from the gas in the droop of the traversing 
pipe. The inlet to the gas engine was, of course, pro- 
vided with a little gas holder to insure regularity of ex- 
plosion. 

The next task was to get a two-inch galvanized 
wrought iron wire across the strait. A series of barges 
were moored, and the pipe jointed on them ready for 
lowering, but some tipsy sailors found an obstacle in 
the way of their evening expedition, and eut the moor- 
ing ropes, so that the whole flotilla swung with the 
tide and twisted the pipe almost into a knot. 

We then decided, on the hint of Mr. Fagan, the 
Vallejo company’s superintendent, to place a capstan 
on the Mare Island side and pull the pipe across by 
sheerstrength. So this was done, with a beveled chair 
under the leading end of the pipe, and a buoy tied to 
it in case of accident, coupling on length after length 
from the Vallejo wharf. The compieted pipe lay like 





Street, New York. 
— - >+ee> 
Damping Grain, 

One of the largest millers in the United States, C. A. | 
Pillsbury, is credited with asserting that American | 
millers do not dampen their wheat before grinding it. 
This is correct of some millers, but not of all, and the 





reason is not attributable to differences in millers, but 
to differences in wheat. Most of the Celifornia wheat 


a hollow rope on the bottom of the strait, was con- 
nected at both ends, the engine and pump were started, 
and the Navy Yard was, for the first time, lighted with 
coal gas, instead of gasoline, 

Then it was the unexpected which happened, or 
rather the expected which did not happen. During 
three years the pipe was never trapped off ; there was 
no condensation of water vapor in 1,400 feet of pipe 


ward purchased by’the Sultan of Zanzibar, who made | ground in this State is moistened, because it is found | laid in water, with a drop of thirty feet in the center ; 


her his yacht, and ultimately, we believe, her checkered 
career was closed by being wrecked on the African 
coast. It may be of interest to note that the dimen- 
sious of this remarkable vessel were 222 feet long, 32 
feet 8 inches broad, and 20 feet 6 inches deep. Her 
gross tonnage was 1,018, and her engines were of 200 
nominal horse power. 
rk 
Curious Chinese Notions, 

Both savage and semi-barbarous people have always 
exhibited a great repugnance to any surgical operation, 
however necessary, which involves amputation. The | 
North China Herald, in commenting upon this cir-| 
cumstance, points out that the Chinese have always 
shown this repugnance, not on account of fear or pain, 
for they are patient under all kinds of physical suffer- 
ing, but beeause they look upon it as a duty to keep 
the body intaet. If they submit to the amputation of 
a limb, they invariably ask for the severed member, 
and keep it in a box, to be buried in due time with the 
owner, Sometimes they will actually eat it, thinking 
it only right that that which has been taken from the 
body should be returned to it. On the same principle, 
an extracted tooth will be carefully preserved, or 
ground to powder and swallowed in water. Another 
curious phase of the same idea is seen in the belief that 
a sick parent can be cured by broth made from flesh 
cut from a living child, and it is looked upon as a sign 
of filial piety for the child to submit himself to an 
operation for that purpose. The child is supposed to 
be of the vital essence of the parent, and if a portion of 
this essence is returned to the fountain-head, the 
parent will be greatly strengthened. The peace-loving 
hature of the Chinese is said to be largely due to this 
respect for the human body.—Chambers’s Journal. 

0 
A Model Kitchen. 

It is possible nowadays, says an authority, by spend- 
ing money lavishly, so to build a kitchen that the 
most ingenious of servants cannot keep it other- 
wise than clean. One need not waste upon her unap- 
preciative soul the costly tiles with which one lines the 
bath room, bat may substitate for them the glazed 
bricks that are as highly polished, and that will make 
the floor, the chimney, the walls, if desired, and even 
the ceiling, as easy to clean as a breakfast plate. Once 
built, no whitewasher and no painter would be needed 
for such a room, no smoke need cling to its walls for an 
‘nstant, and no odor of cooking would be perceptible 
in it, even if it were used for generations. And the tem- 


necessary to do so. On the other hand, Oregon wheat | 
will not stand dampening, as it contains enough water | 
without this treatment. On this account local millers | 
prefer California wheat, as they can add the necessary | 
water for nothing, which they have to pay for in the} 
Oregon article. When shipped abroad or stored for) 
months at tidewater, there is less difference, as wheat 

which is not moist will become so when in a damp at- | 
mosphere. Calfornia wheat when afloat gains two to | 
three per cent from absorption of moisture. A certain | 
percentage of water in wheat is essential to render it fit | 
for grinding, and the moisture has to be either found 

in the grain or applied artificially thereto.—San Fran- 

cisco Grocer. 


a 
AN IMPROVED FISHING REEL. 

A simple and durable reel, by which the line can be 

easily wound up or unwound, or locked in place as de- 

sired, is shown herewith, and has been patented by 


the tension cylinder was never used, 

It occurs that the gas may have left the pump under 
so high a temperature, due to compression, as to retain 
its carrying power of the vapor through the long con- 
duit because the linear velocity through that conduit 
was so high, in other words, that a larger pipe would 
infallibly have been trapped. The friction developed 
by high velocity against the interior surface of so sinall 
a tube must also have tended to keep up the tempera- 
ture of the gas flow. The gas left the pump at 100° 
Fahrenheit, and went across at the rate of 2,250 cubic 
feet per hour. The linear velocity was therefore nearly 
twenty miles per hour, and the time of transit about 
fifty seconds. 

ee 
Vellow Fever, 

Dr. G. M. Sternberg, who was commissioned by the 
College of Physicians, of Philadelphia, to investigate 
the methods of protective inoculation as practiced in 





Mr. Nikolaus Dilg, of No. 631 East Fourteenth Street, 
New York City. The outer ends of the flanges of the | 


| Brazil (by Dr. Domingos Freire) and in Mexico (by Dr. 


Cargona y Valle), reported that facts concerning the 


} ; i j 71 | ° : . ° 
reel proper fit in recesses on the inside of the side | endemic and epidemic prevalence of the fever justify 
plates, whereby the line is permitted to run freely| the belief that its cause is a micro-organism, which 
without getting entangled. The reel has a central) oan, under suitable conditions, be propagated outside 


transverse shaft on which loosely fits a bushing, a 
pinion being formed on the outer end of the bushing to 
mesh into a loosely turning gear wheel, the hub of 








DILG’S FISHING REEL. 


} 
| 





perature of such a room need not reach the great 
height unavoidable with plastered walls, which permit 
the warmth of the chimney to be perceptible through 
their surface, and thus both the good health and the 
food temper of the cook would be maintained As for 
coloring, such a kitehen may be precisely what one 
pleases, for the bricks are made in all hnes, and they 
ay be laid in patterns or in wide surfaces of one tint 
seme floor to ceiling. Lastly, as such a room would be 
reproof, a sliding or swinging iron door would so iso- 
late it that no kerosene-quickened fire and no careless 
upsetting of lard could bring destruction to the room 
‘tself of which a little water would not clear it. 


| 

| which extends through the outer side plate, and carries 
reel handle. The shaft serving as) 
l also projects through the outer) 
-threaded and provided with a| 
| winged nut, adapted to screw against the face of the} 
| pinion on the bushing surrounding the shaft. By 
| screwing this winged nut inward against the face of 
| the pinion, the reel is pressed tightly against the inner 
| side plate, and a rapid unwinding or winding up of the 
Our view represents the outer side 


line is prevented. er sit 
plate partly broken away, all of the gearing being in- 


side of the side plates out of sight, preventing the gear 


on its outer end the 
\the axis of the ree 
| plate, where it is serew 





i wheels from being clogged up. 


the body, as well as be capable of transport to a dis- 
tance; also that, as a single attack of yellow fever, 
however mild, mostly protects from future attacks, 
there is reason to hope that such protection might be 
gained by inoculation. The yellow fever germ proba- 
bly gains entrance into the body by the respiratory or 
alimentary tracts, or through the surface of the body, 
or it is possible that it multiplies in insanitary locali- 
ties and develops a volatile poison which contaminates 
the air. The former hypothesis, that it enters the 
body and multiplies within it, is, he thinks, the more 
probable. Hitherto the germ has not been found in 
the blood and tissues of those attacked, for Dr. Stern- 
berg does not confirm the alleged discovery made by 
Dr. Domingos Freire. Nor is there, in Dr. Sternberg’s 
opinion, any satisfactory evidence that the method of 
inoculation practiced by Dr. Domingos Freire bas any 
prophylactic value, and the sane applies to the claims 
put forward by Dr. Carmona y Valie, of Mexico,— 
Lancet. 


>+o+e 


Mr. W. CrookEs, F.RS., has presented to the de- 
partment of seience and art a collection of sixty-eight 
radiometers and similar instruments for permanent 
exhibition in the science galleries of the South Ken- 
sington Museum. They illustrate the steps by which 
Mr. Crookes was led to the construction of the radio- 
meter, and to the production of motion and of phos- 
phorescence by streams of electrified molecules in high 
vacua Many of the instruments are of the greatest 
historical interest. Among them is included the first 
radiometer, with many others which are described in Mr. 
Crookes’ papers in the Philosophical Transactions of 
the Royal Society. Others are of considerable value, 
as they contain collections of diamonds, rubies, ete., 
for the exhibition of the phenomena of phosphores- 
cence. Nearly all are in working order, and will be of 
great use in illustrating lectures to students in the Nor- 
mal School of Science at South Kensington. 
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Scientific American. 
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THE REMINGTON TYPEWRITER. of the toilsome practice required to produce a copyist’s 

With almost periodie regularity there appear from | hand may be avoided. 
time to time great inventions which form the bases of| Still another advantage is that of producing manu- 
new industries, or greatly modify those already exist-| script in duplicate. It is often of great importance to 
provide exact copies ; nothing is easier than to accom- 
plish this by means of the typewriter. From four to 
twenty legible impressions which are exact duplicates 
may be made simultaneously. 

It is about as difficult to tell who invented the type- 
writer as to name the inven- 
tors of the locomotive. The 
typewriter in its present 
state is the result of the ef- 
forts of many inventors. The 
fundamental invention which 
underlies the construction of 
the type writer most largely 
in use was due to Mr. A. E. 
Beach, one of the proprietors 
ing. They often affect wide ranges of business inter-| of this journal. The princi- 
ests, frequently producing marked changes in the man-} pal feature of his invention 
ners and customs of the people. Such inventions were| was the arrangement of the 
the steam engine, the reaper, the sewing machine, tele- radial swinging arms, carry- 
graph, telephone, and dynamo. ling at their free ends the 

Another invention, none the less deserving of a high| types for producing the im- 
position among important modern inventions, is the| pressions. Mr. C. Lathom 
typewriter. Its earlier development, like that of the | Sholes, of Milwaukee, was the 
steam engine and many other leading inventions, was | principal inventor of the first 
not rapid, but by gradual improvement it has been per- | Remington typewriter. We 
fected to a high degree, botli in principle and construc- | cannot enter into the detail 
tion. of all the improvements that 

The machinery required in its manufacture, as well| have been made in the type- 
as the system by which the parts are made, inspected, | writer, but will point out in 
and assembied to form a perfect machine, are the neces-| a general way the main fea- 
sary concomitants of anew invention, and altogether| tures of construction and describe briefly the manu- 
form a new industry, employing a small army of the| facture of the Remington typewriter, which has been 
best of our mechanies. The extent of the typewriter|so successfully perfected and introduced under the 
business is little known outside of those immediately | management of the well known firm of Wyckoff, Sea- 
interested in its manufacture or sale. More than 1,500; mans & Benedict, of 327 Broadway, New York. 
machines are turned out monthly at the works which| The Remington typewriter, formerly made by E. 
Remington & Sons at Llion, New York, 
is now made at the same place by the 
Remington Standard Typewriter 
Manufacturing Company, a company 
organized by Messrs. Wyckoff, Sea- 
mans & Benedict and others some two 
and a half years ago, and by whom, 
at that time, the business, machinery, 
tools, and franchises of the typewriter 
were purchased from the Messrs. Rem- 
ington. 

One of our engravings presents a 
bird’s eye view of the Remington 
works ; the other views show the con- 
struction of the machine and several 
of the operations concerned in its 
manufacture. 

Fig. 5 is a vertical transverse sec- 
tion of the No. 3 machine, showing 
the arrangement of the keys, key 
levers, and connections. Inthe upper 
part of the main frame of the machine 
we now illustrate. This looks like a large number, but|is arranged a ring to which are clamped loops in 
we venture to say that it will soon be doubled and per-| which are pivoted the type arms. These loops are 
haps trebled arranged in two series, one above the other, to eco- 

The typewriter is becoming as indispensable in busi-| nomize space. There are in these machines as ordi- 
ness and for private use as is the sewing machine in| narily constructed from 38 to 42 of these type arms, 
manufacturing and domestic uses. The advantages|each one bearing at its free extremity a die having 
gained by the employment of the typewriter are so|on its face two characters, generally an upper and a 
numerous and so important as to excite wonder as to| lower case type, but some of them bear other char- 
why the machine was not invented and perfected cen-| acters; for example, figures and punctuation marks. 
turies ago, instead of being one of the most recent pro-| The type arms are pivoted relative to the ring so 
ducts of inventive genius. Among these advantages | that the characters which they bear all strike exactly 
the foremost is, perhaps, that of accuracy. Thereisno|in the same place. The type arms have hardened 
cover of crooked lines and ink blotches under which | steel pivots which are ground to a bearing, thereby 
to conceal poor spelling and bad punctuation. Every | insuring accuracy in the movement of the levers, and 
character is positive. It stands for itself and cannot be | at the same time increasing their durability. 

As shown in Fig. 5, each type arm is connected by 
an adjustable steel wire connector with the key lever 
pivoted at the back of the machine and 
| projecting beyond’ the front, where it is 
eurved upwardly and provided with a 
finger piece or key bearing the character 
or characters represented by the type 
arm with which the key lever is con- 
nected. By using two characters on each 
type arm, and by a very ingenious ar- 
rangement of the paper carriage, the 
necessity for separate keys for capitals 
mistaken for anything else. Another advantage, which | and small letters is avoided, one key 
is no less important than that of accuracy, is that of| being made to serve for two letters or 
rapidity. It needs no argument to prove that 1 is less | characters. 
than 4or7. Every character made by the typewriter; The mechanism by which this is effect- 
is the result of a single stroke of the finger, whereas|ed is shown in Fig. 6. The paper-sup- 
the simplest written characters require several move-| porting roller is journaled in a frame 
ments which is capable of moving transversely 

Another advantage is the facility of learning to| on the paper carriage the distance requir- 
write. In ordinary hand writing the student may be/ ed to shift the paper from the lower case 
correct in spelling and in the use of capitals, and accu-| letter to the capital upon the type arm. 








Fig. 4.-THE WORKS. 
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Fig. 9.—FEED MECHANISM. 





Fig. 8—PIVOTS OF THE TYPE ARMS. 





type, and in dotted lines in its position for writing 
eapitals. The capitalizing key, C, which is the fore. 
most one shown in this view, is connected with a 
right-angled lever, D, through which lateral motion is 
imparted to the carriage. A spring connected with 
the lever, D, returns the roller to its normal position 
as soon as the finger is removed from the capitalizing 
key. 

In this view (Fig. 6) is alsoshown the feeding and spac- 








Fig. 5.-TRANSVERSE SECTION OF THE TYPEWRITER. 


ing mechanism. The space bar, E, extends entirely 
across the front of the key board, and a bar, F, which is 
supported by rods, G, from levers, H, extends under all 
of the key levers, including the levers attached to the 
space bar. The levers, H, support the ratchet bar, I, 
which acts upon the pallets, a, b, in alternation, allow- 
ing the spring attached to the paper carriage to move 
forward one space at a time, as the pallets, a, b, escape 
from the teeth of the ratchet bar, I. 

It will be observed that whenever a key is depressed 
to print a character upon 
the paper carried by the 
roller, B, the bar, F, will be 
moved down and the rack 
bar, I, shifted from the pal- 
let, b, to the pallet, a. This 
is done without any move- 
ment of the carriage ; but 
when the key is released 
and the rack bar, I, returns 










AOS AAA 
Fig. 7-TYPE ARMS AND TYPE. 


to its position on the pallet, b, it allows the paper car- 
riage to move forward one notch. If a greater space is 
desired than the normal action of the machine pro- 
vides, the space bar, E, is touched immediately after 
printing the character, and if a space is required with- 
out writing, the space bar, E, alone is operated. 

In the No. 3 machine for wide paper, which is the 
machine selected for our illustrations, the paper car- 








riage moves freely, being supported by three rollers. 

















rate in punctuation, yet never be able with any amount | The end of the type arm and the double 








of practice to produce a legible or presentable manu-| type carried thereby is shown in detail at (—— SS ——————— . oa oo —} 
SO ee ee - 





script. With the typewriter, all rules for the forma-| A, and the paper-supporting roller, B, is 
tion of letters and characters may be ignored, and all| shown in full lines above the lower case 


Fig. 6.—CARRIAGE SHIFTING MECHANISM. 
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two running on & cylindrical rod at the 


back of the machine and the third one 
-unning on a V-shaped track at the front 
of the machine. The carriage may be 
readily lifted to inspect the work by 
means of a carriage handle extending 
over the frame of the machine at the 
left, above the key board. When the 
carriage is returned to write a new line, 
the raising of the lever, J, brings the 
pawl, ¢, into engagement with the ratchet 
on the roller, B, thereby moving the paper 
carried by the roller forward a distance 
equal to the space between the letters. 
The carriage is provided with a simple 
adjustment, by means of which the space 
may be varied according to the require- 
ments of the work, 

In Fig. 10 is illustrated the operation of 
centering the type arms. An arm carry- 
ing a pin corresponding in form to the 
shank of the double type is supported 
above the ring carrying the type arms, 
the pin being located exactly in the cen- 
ter of the ring. Each lever is adjusted 
so that the aperture in its free extremity 
which receives the double type fits upon 
the pin. The types are adjusted in the 
ends of the arms in a similar way. 

In Fig. 1 is represented the department 
in which the dies for making the steel 
types are designed and made. Great 


skill and much patient labor is required in the making | 
of these dies, but when once made they are capable of | protecting the machines are formed. 
producing a large number of types. Types 

formed for nearly every written language. 


Chinese no type writer 
has been constructed. As 
thirty thousand characters 
are etaployed in expressing 
this language, it is obvi- 
ously impossible to adapt 
the type writer to such a 
large number of characters. 

In Fig. 3 is shown the 
department for tempering, 
annealing, and bluing. 
The types used in the type 
writer are made of steel, 
tempered and hardened 
like wood- or iron-working 
tools. The workman takes 
a quantity of types, heats 
them to the proper tem- 
perature, and plunges 
them into a vat containing 
a mixture capable of giv- 
ing them the required de- 
gree of hardness. To fa- 
cilitate the operation of 
separating the types from 
the mixture contained in 
the vat, the vat is com- 
posed of an inner and outer 
portion, the inner portion 
being a sieve of sufficient 
fineness to retain the types 
while allowing the mixture 
to flow out as the sieve is 
raised, 

Adjoining the type-hard- 
ening fire is the bluing 
furnace, in which the steel 
parts not otherwise pro- 
tected against oxidation 
are blued. This operation 
is performed with unform- 
ity and great rapidity by 
placing the serews and 
small parts in sand, and 
heating the whole until 
the required color appears, 
the sand bath being agi- 
tated to cause the heat to 
be uniformly distributed 
over the contents of the 
heating vessel. When the 
bluing operation is com- 
pleted, the serews and 
other small parts together 
with the sand are emptied 
into a sieve which allows 
the sand to pass through 
While it retains the steel 
parts, 
ane ane ~ ne 
furnace, wh . ae 
: » Where the types 
and other steel parts are 
softened preparatory to 
forcing them into dies 


are hére 
For the 





metal. 





which give them their 
form, before hardening. 


Fig. 10..CENTERING THE TYPE ARMS. 
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In addition to the various operations 
which we have briefly described, there are 
necessarily many others which go toward 
the completion of the machine ; for exam 
ple, many of the parts are nickel plated, 
others are japanned and nicely orna 
mented; many of the parts are drop 
forged. The key levers are of wood in 
geniously re-enforced to secure strength 
with a minimum of, weight. All parts 
require special machinery to secure uni 
formity and perfection in their construc 
tion, which it is perhaps unnecessary to 
describe in this connection. 

The type writer takes rank as one of the 
principal inventions of theage. In almost 
every office in every large city may be 
found one or more of these now indis- 
pensable machines. The Scrgn Tiru 
AMERICAN makes use of these machines 
in its editorial work, in its correspond- 
ence, and in its patent business, By its 
use, business has been greatly facilitated 
in these departments, and at the same 
time uniformity and accuracy have been 
secured. 

Besides the benefits derived from the 
use of the type writer in business by indi- 
viduals and large houses, this useful ma- 
chine has furnished profitable and pleas 
ant employment for thousands of meo 
and women who might otherwise have 


In Fig. 2 is shown a machine in which the covers for | been engaged in harder work at lower wages. It 
has proved a great educator, elevating the standard 
ous machine the covers are quickly formed from sheet | of letter and manuscript writing, often effecting the 


‘combination, in one person, of author, compositor, 





TRIP IN A BALLOON WITHOUT A CAR. 


printer, and proof reader. 
a or 
A NIGHT TRIP IN A BAL- 

LOON WITHOUT A CAR, 

Publie ascensions such 
as have been made by pro- 
fessional aeronauts from 
pleasure parks and other 
accessible places have been 
so frequent that the exbi- 
bitors can no longer expect 
to reap such profits from 
admittance fees as hereto- 
fore, and, therefore, other 
means of attracting the 
public had to be resorted 
to. 

Many ways have been 
tried, among others a 
“trapeze artist” ascended 
with the aeronaut, per 
forming his feats on a tra- 
peze fastened to the car. 
But scientific men were 
loth to use such methods. 

When aeronauts did 
away with the car, using 
instead a simple, saddle- 
like seat, the load carried 
by the balloon was greatly 
decreased, and consequent- 
ly the balloon could be 
proportionately decreased 
in size, making its con- 
struction much less expen- 
sive and each separate as- 
cension much cheaper, for, 
of course, a swaller balloon 
requires less gas. A sad- 
dle balloon need not have 
a capacity greater than 400 
cubic meters, while a bal- 
loon made for carrying pas 
sengers must have a capa- 
city of from 800 to 2,000 
kilometers. 

One who is fully versed 
in the technicalities of bal- 
loon traveling can make a 
journey in a so-called sad 
dle balloon with very little 
more risk than ina balloon 
with a car, if he is physi- 
eally strong, ready for all 
emergencies, and tho- 
roughly practiced in his 
art. Of course, the saddle 
is less comfortable than 
the car. A trip in the sad- 
dle seems specially danger- 
ousat night. Our illustra- 
tion represents a night as- 
cension made by Engineer 
George Rodeck, who is 
celebrated for his unusu- 
ally hazardous voyages. In 
his longest trip he traveled 
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a horizontal distance of 338 kilometers in less than | 


four hours—an average of 84°5 kilometers per hour, a 
very unusual rate of speed for a balloon. 

Rodeck’s ball-shaped saddle balloon has a capacity of 
450 cubic meters. Four strong ropes provided with 
swivel hooks are held on the carrier ring, hung under 
the balloon from the network, and these ropes carry 
the saddle, the aeronaut’s seat. The saddle is pro- 
vided with stivrups, in which the rider places his feet, 
so that he has three points of support. Asa farther 
safeguard, twe other ropes are fastened, each by one 
end, to the ring. the other ends of which can be fast- 
ened to the man’s belt, so that a fall from the saddle is 
impossible under any circumstances. In place of the 
usual anchor, Rodeck uses a “ lance anchor” of his own 
invention, which he carries on his back fastened to his 
belt. According to his statement, the balloon can 
easily be held to a landing place, when the weather is 
not very stormy, by means of this anchor, which is 


handled like a spear or lance. This new arrangement, 


has not met the approval of other aeronauts, and the 


writer is of the opinion that a safe landing could be 


made only when the air was very quiet. The sand 
hallast is carried in sacks hung from the ring and the 
saddie 

At night, even when it is moonlight, an aeronaut 
would not be able to read his instraments which in- 
dicate the temperature, the height, ete., and, there- 
fore, Rodeck has constracted a special incandescent 
lamp, which hangs from the ring, and which can be 
lighted by contact whenever needed. This lamp will 
burn two and a half hours, and, according to the in 
ventor’s statement, weighs, with all its appurtenances, 
25 kilogrammes 

Finally, it may be said that in all probability the 
saddle balloon will be used only for such ascensions as 
are made for public exhibition. For scientific observa- 


tions and for taking bird's eye photographs it is not | 


suitable, and it is doubtful whether it will ever be used 
for military purposes.—J//ustrirte Zeitung. 
-~-ere ————— 
Bent Wood, 

We have all seen the beautiful Austrian bent wood 
chairs and furniture, which owe their popularity, per- 
haps, as wuch to their charming design as to their 
strength and durability ; and most of us have had some 
curiosity to know how they were made. The Revue 
Industrielle explains the matter, at least so far as the 
processes could be observed at the industrial exhibition 
at Buda-Pesth. Within a few years the methods of 
treating the wood have been improved, and the appli- 
cation of the material much extended ; carriage wheels, 
for instance, having their rims made of a single piece of 
ash or oak, bert to a circle, with great advantage in 
point of strength and cheapness over those made with 
fellies sawed in small sections out of straight pieces of 
wood. The material to be bent is, for furniture, usu- 
ally red beech, which grows very abundantly in the 
Hungarian forests. The timber is sawed into strips one 
and one-half to two inches square, according to the 
work for which it is intended, and then turned ina lathe 
into smooth, round rods. These rods are placed in an 
air-tight case, where they are exposed for fifteen min- 
utes to the action of saperheated steam. They arethen 
so soft and pliable as to be easily bent by hand, and 
ire in this condition fitted to iron patterns, well se- 
cured, and left todry. The drying takes from two to 
eight days, according to the size of the piece. When it 
is complete, the wood is detached from the pattern and 
is ready to be joined with other pieces, varnished, pol- 
ished, and sent out in the shape of finished furniture. 
—American Architect 

>-?-o es 

Ruby Mines, Burma, 

One of the finest sanitarigms in India is that of 
Bernard-Myo, on thé broad rolling plains of Enjouk, 
on the northern slopes of the hills bounding the ruby 
mining distriet of Mogok, Burma. Bernard-Myo is 
over 6,000 feet above sea level. The ruby mining dis- 
trict nay have a population of over 6,000 people be- 
longing to many different tribes. The mines are of 
three kinds : the working of fissure veins, washing in 
a somewhat similar manner to the hydraulic wining in 
California, and what may be called placer diggings. 
The third class of mines is at present the most im- 
portant. At depths varying from ten to thirty feet, in 
the flatter lands of the valleys, there occurs a layer of 
corundum from a few inches to a few feet in thickness. 
When this corandum is brought to the surface myriads 


of small rabies glitter in the san. Almost all the! 


stones are water-worn or of irregular shapes, and it is 
rarely that a flawless ruby is found. So rare isa raby 
of the finest water, that one of three carats is worth 
ten times the valine of a diamond the.same size. The 
district of Mogok is situated between Mandalay and 
Bhamo, and is nearer to the former place. 
— + om 

Geod Cement for Sticking Porcelain on Glass. 

Starch sixty parts, finely pulverized chalk one hun- 
dred parts. Mix with equal parts of water and alco- 
hol, with the addition of thirty parts Venice turpentine, 
taking care to agitate the mass with a stick so as to 
insure its homogeneity.—The Pottery Gazette 


It is the Nestor of the four-footers that calls thus: ‘Time 
Gorrespondence. for refreshments "—a signal similarly seconded and ap- 

[_ ——————— a proved in succession by forty others. We look at our 
How to Make Bilue-Black Writing Ink. timepiece, and, sure enough, the large hand is abou: 

To the Editor of the Scientific American: “covering the smaller. Itisnoon. The mule (we drop 
Seeing many inquiries in your valuable paper about | the figurative), however, is some minutes ahead of 
the manufacture of ink which passes from blue into time, and owing to his peculiar vindictiveness there er. 
black, I give you a formula below which I hope will | sues a fearful contest for the mastery between him and 
the driver, which the distant dinner horn only ends. |t 
is during such a contest, when the Solies and Lisas 





prove satisfactory : 


Tannic acid....... spibbicbotsdtaceneuneal ...«--.- 800 grains 

Gallic acid..... Rann = ae TE 50 grains become mulish and Sambo a mule, that the former 
Protesniphate iron. . e saneres 5 canes show such marvelous contempt for the powerful jerk< 
Indigo carmine (neutral) — <— .. 330 grains ‘ “ “ 
essiennd aes Squalus of the check line that their cheeks are rent by inches. 
Water... : ee I 1 pint in fact, there are few mules in the South that are not 


. ..|thas mutilated, and “‘ sucking water” becom ite 
Mix the tannic and gallic acid in the water until te moun a 


difficult process for them. 
. = . . . h 
dissolved. To this solution add iron, and Sher Gueey Now, how is it that the mule knows noontime? Does 
cotton. Then add the indigo carmine, and lastly the | 


hy i ibili is ti i yarns 
cloves. One good copy can be obtained from this ink. jhe rely on the infallibility of be s timepiece, that warn 
Detroit. Mich ’ Jor BRESLER. |him that it needs rewinding? Or has he noticed his 
’ ‘ equally hungry partner, Sambo, who, when reading 
we ‘ in the end of a row, halts a moment, and turning face 
Rules for Calculating Cleterm Capacities. northward, anxiously seans the shadow at his feet » 
To the Editor of the Scientific American : . Or is the sensitiveness of his back so delicate that he 
In your issue of November 24 you copy from the | can discriminate between oblique and vertical rays ’ 
Sanitary News a, table showing the number of gal-| We are prone to mystify, and because we are un- 
lons per foot in cylindrical vessels of various diameter. | willing to grant brute creation the power of reasoning, 
At the time I saw this table, I had just figured on the | we eal] their actions that surprise us “instinct.” In 
capacity of a cylindrical tank 5 ft. diameter by 7 ft.|the barn yard, stable, and field we never observe this 
depth, and was chagrined to find, upon comparison, | quality of instinct in the young. It is only the old 
that my figures (1,028 gallons) were about 20 per cent | that become wise by experience. Every farmer knows 
greater than according to table mentioned. I tried | that a mischievous sow, sheep, mule, horse, and cow 
several other sizes with same result, and concluded that | spoil the morals of their kind, and if he knows his busi- 
the author of your table must have adopted for his | ness, he will get rid of them. 
calculations a different measure from the U. 8. stand-| The subject isan interesting one, and I should be de- 
ard gallon, and upon reading up on gallon measure, I lighted, for one, if some more of your correspondents 
find that the differences between my figures and those | would take it up and tell us what they know of our 
of your table correspond exactly to the difference be- domestic animals. ADOLPH DREYSPRING. 
tween the U. S. standard gallon of 231 cubic inches and | Sing Sing, N. Y. 
that of the English gallon of 277°274 inches, from which | 
\I deduce that the Sanitary News is an English | 
paper quoting English measures. This might lead | 
| some of your readers astray who like myself have fre-| at the recent meeting of the American Institute of 
quent occasion to inquire into the capacity of cylindri-! pjectrical Engineers in this city, a pair of new instru- 
cal vessels. ments for the recording and reproduction of musical 
a = — ~ ae ne capacity . gana | performances were exhibited. They are the invention 
vessel is to take a 16 dimensions in Inches, square | of Mr. B. Abdank, a man of remarkable scientific at- 
oe — pe gt a arg ae ~ tainments and peculiar genius in respect to mechanics. 
‘0054, which will give the contents In U. 5. standard |The new devices were described by Mr. Hering as fol- 
gallons. Thus, to find the capacity of a cylindrical — 
Mal caar «aon amy 4 oe : ; The melograph is an apparatus for recording what 
‘ © X UW0s4 =3072 (U. 5S. standard gal-| has been played on the piano, and the melotrope is an 
lons) equal to 3,059 English gallons, the number given | jngtrument for reproducing this musie from the record 
in your table. A. MELZER. made by the melograph. The melograph consists of a 
Evansville, Ind. isystem of contact points or keys, which are fastened 
| under the keyboard of a piano, and are so arranged 
Can Animals Count the Days? that when a key is depressed the contact is closed 
” y pres act is closed. 
To the Editor of the Scientific American: | These keys are then connected to an instrument like 
Working animals, such as horses and mules, are | the ordinary Morse ink recorder, so that when each key 
generally kept on a cotton plantation in a large open is depressed the mark will be made on a strip of paper 
pen. In the center there is a feed shed, containing a | corresponding in position to the position of the note on 
trough for corn and a rafter for fodder overhead. | the piano, and as each note is represented by a key and 
Stock is fed only twice a day—noon and night. By | by corresponding recording apparatus, each note will, 
sun-up, on work days, the plow hands appear, each to! on being played, be recorded on a strip of white paper 
eateh his “critter,” and (who has not seen it ?) the|like this, in the form of a dark line which perhaps 
forty or fifty mules at their sight move in utter con- you can see. This paper is, therefore, a record of the 
fusion around the shed, hiding behind one another—| notes that have been played by the player. It not 
their exasperating protest to be caught calling forth | only records the notes that were played, but the 
Sambo’s specific billingsgate. But how is it on Sun-/ length of the line records the time during which that 
days? There reigns then an Arcadian peace in the| note has been held, sothat it is not only arecord of the 
pen. Each mule is paired off with his “chum” (a| note itself, but of the time of the note. This record is 
selective affinity, no doubt), in an angle of the rail | then passed through an intermediate apparatus called 
fence. Their respective position to one another is like | a perforator, the object of which is to perforate a piece 
the ‘‘ Pisces” in the almanac signs ; that is, head and | of stiff paper with rectangul ; . . 
; ’ gular perforations correspond 
tail together. The object is a practical exemplification | ing to these lines of the melograph record. This is 
of tarp wtteang i Aone Dar yo naga fps md oe of an electric apparatus which consists 
eac ad § u y m the Hy pest, by a/of a little square punch, which travels up and down 
close proximity to his friend's “‘perpetuum mobile.” 'very rapidly. It is driven by an electric bor I un- 
Farm hands may go in and out without producing the derstand the lines on this paper are first ran over with 
least sign of alarm. But, should bridles appear, that }a puncturing pin. Then this paper is passed over a 
disturbs only master’s saddle or carriage horses. As | series of contacts. Whenever the paper is punctured, 
to the mules, no extra twitch in tail or ear shows the | connection will be made, which connection will work 
least suspicion that their owner could possibly be the | this little punch at a place corresponding exactly to 
victim of a mistake. With eyes drooping and headon |the place of this line on this record. In other words. 
a level with that of his neighbor's tail, his somnolent | this record on stiff paper is an exact counterpart of the 
torpor is a picture of trust and safety. He knows it is | other, only that it is perforated with smooth rectangu- 
| Sunday. bj — = - amused look of my |lar holes, whereas this is, originally, merely a written 
foreman, lc asking _ for bie opinion 0n | record. This record is then ready for the melotrope— 
the subject. iy, in course,” said he, “dey knows | the reprodueing apparatus. 
it eon cea en " The melotrope is merely mechanical in its operation. 
ertinent to the above query is the other: Do ani-|and is intended, as far as possible, to imitate the mo- 
mals know noontime? For the sake of its lively scene | tion of the fingers in playing upon the kevs of the in- 
let us, some forenoon, go out into a large field. The|strument. The melotrope is provided with a long 
cotton has been “‘ chopped out,” and the bunches, left ‘roller, which extends over the keyboard of the instru- 
standing, need stirring with bull tongue or seadder. | ment that is to be played. The roller is provided with 
“Sub tegmine fagi” we watch the bucolic dance |a series of grooves, in which are strings, which connect 
enacted by forty couples, two and four footed partners. | with little fingers, and these press upon the keys of the 
They “chassez” up and down parallel lines, stimulat- | piano. On turning the cylinder, the fingers will be de: 
ae reg a ae ape een of cee Nera pressed and strike the keys. There are intermediate 
shouts, such as: ee, Solie! haw, Lisa!” e sight. | devices which cannot be properly explained without 
however, becomes monotonous, and we drop into a | diagrams. wee . 
pleasing speculation about the yield of the field.| By means of these inventions the composer, by the 
Prsssutty we are startled from our reverie by an un- | act of rlaying, records his notes, and may subsequently 
‘earthly “ Be-hung, ee-hung, ee-ee-hung, hung, hung.” | reproduce their sounds by mechanical aid. 
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The Melograph and the Melotrope. 
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SIMPLE EXPERIMENTS IN PHYSICS. 
BY GEO. M. HOPKINS. 

The application of the pendulum to the measurement 
of time dates from 1658. In that year Huyghens ap- 
plied it to clocks. Singularly enough, this has proved 
to be the only practical use of any importance to 
which the pendulum could be adapted. The fact that 
willions of clocks bave been made which depend on 
the pendulum for reguiation proves the great value 
of Huyghens’ invention. 

A simple model, showing the application of the pen- 
Julum to clocks, is illustrated in Fig. 1. It is readily 
made, and serves to show how the pendulum acts in 
the regulation of a clock, and is useful for measuring 
<econds in experimental work. The frame is made en- 
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and repeat the movement just described, but in the 
opposite direction. But for friction of the air and of 
its parts, the pendulum would swing on indefinitely. 

A torsion pendulum is one that depends for its action | 





tirely of hard wood. The three parallel plates are con- 
nected by wooden studs. The wooden arbor of the | 
ye wheel is provided with steel wire pivots, the | 


scial j 


outer one being prolonged beyond the front plate to 
receive the second hand. The scape wheel consists of | 
a disk of wood about three inches in diameter, pro- | 
vided with a ecireular row of steel pins, uniformly | 
spaced and projecting from the face of the disk par- | 
allel with the arbor. With a disk of the size given | 
thirty pins will be sufficient, with a larger disk sixty 
pins may be used. 

Above the seape wheel arbor there is a wooden roller 
furnished with steel wire pivots. In the roller is in- | 
<erted a steel wire forming the escapement or crutch, | 
the ends of the wire being bent inward to form pallets | 
which engage the scape wheel pins in alternation. 
The rubbing surfaces of the pallets are flattened and | 
polished and the ends are beveled. In the roller is in- 
serted a wire which extends downward obliquely 
through a hole in the middle plate, and is finally bent 
into an oblong loop extending rearward. In a split 
stud in the back 
piece is inserted the | 
flattened upper end 
of the pendulum rod. 
A small rivet passes | 
through the upper 
extremity of the rod, 
and prevents it from 
slipping through the 
split stud. The rod 
passes through the 
oblong loop above 
referred to, and is 
provided on its lower | 
end with an adjust-) 
able weight of 14¢ to! 
2 pounds. 

The scape wheel 
arbor is provided 
with a circumferen- 
tial V-shaped groove 
forming a very small | 
pulley for receiving 
the driving cord. 
Upon the middle 
plate above the ar- 


bor is fixed a circular 


block having a deep 
Fig. 4. Fig. 2. 


V-shaped circumfer- 
TORSION PENDULUMS. 








ential groove for re- 
ceiving and holding 
the endless driving 
cord, which passes 
round the arborand grooved block as shown, and also 
passes around the pulley block attached to the weight. 
It is necessary to have the V-shaped grooves very deep 
and very narrow to enable them to pinch the driving | 
cord. To insure uniformity in 
action of the cord and 
weight, it is advisable to place 
in the second loop of the cord a 
pulley and connect with it a very 
light weight. When the driving 
weight has nearly run down, the 
cord may be pulled upward over 
the grooved block and fastened. 
The pendulum rod is made very 
thin and flexible at the upper 
eud by hammering. The rod is 
made of a wire of sufficient dia- 
eter to prevent springing by 
the action of the escapement, 
and the pendulum bob is made 
adjustable. The distanee be- 
tween the center of the bob and 
the split stud is 39-1012 inches. 

The motion of the pendulum 
a result of the downward pull 
of gravitation and the restraint 
of the pendulum rod. It is foreed 
by gravity to move until the Fig. 3. 
lowest point of its are is reached, TORSION PENDULUM. 
when the momentum acquired 
carries it forward and upward, in opposition to the’ 
*arth’s attraction, until-its momentum is overcome by | 
kravity, when it stops and is again drawn down by 
sravity, causing it to retarn to the lowest part of its arc 


the 





is 





| 








| from the position of rest is the angle of torsion. 
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upon the twisting and 
untwisting of an elastic 
suspension. The sim- 
plest pendulum of this 
class is the toy known 
as the return ball. It 
consists of a wooden 
ball attached to the end 
of an elastic rubber 





| 
| 








cord. By grasping the 
free end of the cord and 
swinging the ball so as 
to cause it to roll in a 
circular path on the 
floor, the cord will be 
rapidly twisted. If, after twisting, the cord be fas- 
tened to a support, as shown in Fig. 2, it will be 
found that the ball will rotate rapidly by the un- 
twisting of the cord. The momentum of tie ball 
acquired during the untwisting will again twist the 
cord, but in the opposite direction. This pendulum 
will run more than an hour with a single winding. 
The period of such a pendulum, taken at random from 
a pile of return balls, was 14¢ minutes, the rubber cord 
when not extended being about a foot long. 

By means of apparatus similar to that shown in Fig. 
3, Coulomb determined the laws of the torsion of wires. 
The wire by which the weight is suspended is firmly 











Rss 
Fig. 1—APPLICATION OF THE 
PENDULUM TO CLOCKS. 


‘secured to the hook, and the weight is provided with 


an index. The angle through which the index is turned 
After 
turning the weight and releasing it, the elasticity of 
the wire returns it to the point of rest and the momen- 
tum of the weight carries it forward, twisting the wire 
in the opposite direction, until the weight reaches a 
poiut where the momentum of the weight is overbal- 
anced by the resistance of the wire, when the wire 
again untwists, turning the weight in the opposte di- 
rection. These oscillations continue until the force 
originally applied is exhausted in friction. The oscil- 
lations within certain limits are very nearly equal. 

A torsion pendulum, with a bifilar suspension, is 
shown in Fig. 4. The wheel is formed of a disk of 
metal, with a series of split lead balls pinched down 
upon its edge. The wheel weighs 14g pounds. Its dia- 
meter is fourinches. It has a double loop at the cen- 
ter for receiving the parallel suspending wires, which 
are 3g inch apart and 5 feet long. No. 30 spring brass 
wire was used in this experiment. The period of the 
pendulum was five minutes. . 

The torsion pendulum has been successfully applied 
to clocks. Either of two results may be secured by 
its use. The time of running may be prolonged in 
proportion as the period of the torsion pendulum is 
longer than that of an oscillating one, or the number a} 
gear wheels required in the clock may be greatly i 
duced. Ordinary clocks constructed on this principle 
run a year with a single winding. Clocks have been 
made on this plan which would ran for one hundred 
years. 

In the same year that Huyghens applied the oscil- 
lating pendulum to the clock, Hooke applied the spiral | 
spring to the watch balance, thereby causing it to act | 
The principle of Hooke’s invention is | 
illustrated by Fig. 5. The apparatus here shown has 
a vibratory period of one second. The staff rests at 
the bottom in a small porcelain saucer and turns at the 
top in a wire loop secured to the base board. The 
disk on the staff is loaded at its periphery with lead 
balls. A large watch main spring or music-box spring 
is attached to the staff and toa fixed standard. The 
oscillation may be quickened by using a stiffer spring 
or by removing some of the balls. 

In Fig. 6 is represented a model of a pendulum of 
recent invention which has been applied to clocks with 


asa pendulum. 


some success. 

Two cross bars are supported from the base by two 
wires. In the lower cross bar and in the base is jour- 
naled a wire having a hook at the upper end. This 
vertical wire carries a curved arm, to which is attached 
a thread having at its extremity a small weight, such as 







tion. 





a button. The propelling power in this model consists 
of an elastic rubber band placed on the hook on the 
vertical rod, and received in a hook on the little crank 
shaft in the upper bar. The rubber band is twisted 
by turning the crank, and the crank is prevented from 
retrograde movement by the wire catch at the side of 
the bar. : 

As the arm is carried around by the power stored in 
the rubber band, the weight on the thread is thrown 
outward by centrifugal force. When it reaches one of 
the side rods, it wraps the thread several times around 
the rod, thus holding the arm until the thread is un- 
wound by the action of the weight, when the arm de- 
scribes another half revolution and the operation just 
described is repeated. 


—S + Orem 
Antiseptic Values of Various Chemical Substances, 
Ata recent meeting of the Society of Chemica! Indus- 
try, London, Mr. C. T. Kingzett read a paper as above. 
The author contended that all processes of fermenta- 
tion were wore or less similar in character, and that 
antiseptics behaved similarly toward all the organized 
ferments. It is not sufficient to kill the organism pes- 
ent, but the antiseptic reagent, to be of any real value, 
must also be capable of oxidizing and destroying the 
active poisons or toxic principles which have been 
produced by the micro-organisms. Most of the chlor- 
ides, nitrates, and sulphates of the metals have been 
exainined by the author, and he has tabulated the 
times at which putrefaction begins in solutions of beef 
extract to which known quantities of these various 
salts had been added. Copper and mercury salts were 
found to be most efficient in arresting decay. The 
change could be readily detected by the smell, and a 
color change from red to scarlet, due probably to 
aerobic micro-organisms, also marked the commence. 
ment of putrefaction. Various organic antiseptic re- 
agents were tried, and the periods during which they 
were capable of staying putrefaction noted. The new 
antiseptic salufer (sodium fluosilicate) was compared 
in antiseptic value with sanitas and the “ bacteri- 
cides.” By far the most powerful of all antiseptics is, 


, however, corrosive sublimate, but unfortunately this 


salt has no oxidizing properties, aud therefore has no 
value for destroying the poisons produced in putrefac- 
The properties of salufer appear to have been 
exaggerated; all 
acids are good 
antiseptics, and 
phenol, although 
limited in its uses, 
is to be recom- 
mended. The in- 
vestigation has 
also shown that 
chloral has mark- 
ed antiseptic pro- 
perties, and that 
free boric acid is 
superior to borax and to the neutral borate. The 
bactericides are a class of antiseptics introduced by 
the author, which consist of any of the well known 
and approved antiseptic agents to which a five-volume 
solution of hydrogen peroxide has been added. The 
presence of this latter compound in the solution is of 
great value in supplying sufficient free oxygen to bring 
about destruction of the poisons produced in fermen 
tation. 





Fig. 5.-THE BALANCE. 
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Diphtheria from Cats, 

The British Medical Journal wentions a report made 
to the Central Board of Health of Melbourne, Austra- 
lia, describing an outbreak of diphtheria in which the 
eases occurred almost simultaneously in the neigb »r- 














Fig. 6.—FLYING PENDULUM. 


hood of Daylesford The local health officer’s report 
presents strong prima facie evidence that the children 
contracted the disease from cats, numbers of which 
animals were dying in the neighborhood. 
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RECENTLY PATENTED INVENTIONS. 
Eagineering. 
Rotary Ewnetne.—Charles Ludvik, | 
Brooklyn, N. Y. It is of that class in which a winged | 
piston revolves in a cylindrical steam or fluid chamber } 
having abutment chambers opening into opposite sides, 
in which rotary fluid abutmeuts are arranged to ater 
nately cut off the annular space around the piston and 
be retracted to permit the piston wing to pass, the in- 
vention providing for alight construction with simple 
means for reversing th: engine | 
Car Covp.Line.—George W. Dawson | 
sod Benjamin F. Cleveland, of Sac City, Iowa. A) 


sliding plate fitted in a cavity in the drawhead hus al 


projection engaging a pivoted bar to raise and lower 
the coupling pin, which is placed in position for coup- 
ling by a lever at the side of the car, and when the cars | 
come together the entrance of the link in the drawhead 
canses them to couple antomatically, 

STaTIon INDICATOR.—Philip A. Shank- | 


i 
in, William R. Swager, and William Swager, of Sand- | 


oval, Ill. It is designed for street and railway cars, and 
| 

adapted to operated by a lever, pull rope, or other | 

power, the invention covering a novel constraction, | 


combination, and arrangement of parte 


RAILWAY.—John Wilde, Pro- 


It is designe d for uee as a conveyor of 


CABLE 
vidence. R. I 
coal, stone, gravel, and «similar articles, or for convey 
ing work, merchandise, or change from one room to an- 
other in the same building or different buildings, the 
invention covering various novel features of construc- | 
tion and combinations of parts. 

Pump.—William Keast, Russell Gulch, 
Col, It is specially designed for raising impure water 
from mines and other places, and to separate the im 
parities from the water before the latter reaches the | 
surface, the invention covering various novel features 


of construction. 

CoTrTron PrREss.—George J. Loyall and 
James M. Moyers, Richmond, Va. It is adapted to be 
operated by hydraulic power, the construction being 
designed to compress eight handred to a thousand 
pounds of cotton to a bale of the usual size containing 
enly four to five hundred, while doing the work with 
ess labor and in the same time 

Saw Miu. Feep.—Newton Hoffman, 


Elizabeth, West Va 
ranged in peripheral contact and placed between the 


Friction cone pulleys are ar- 


source of power and the carriage pinion, for propelling 
the carriage of saw mili« or other machines back and 
forth at variable rates of speed, or holding it station- 


ary as desired 





Miccellaneous., 


VENDING APPARATUS.—Henry Gates, | 
Brookiyn, N. Y. It has a magazine with vertical 
tubes, in which are placed goods made up in packages 
to be delivered to a sliding drawer in exchange fora 
coin dropped in a slot, the machine being simple in| 
construction and easy of operation, while it is designed 
to be impossible to work it by a coin of other denom- 


ination than that arranged for. 


BRACE.—Mattie A.* Van 


Its construction is | 


SHOULDER 
Alatine, Armstrong Springs, Ark 
such that when applied to the person the brace will not 
cut at the arms, pressure being taken away from the | 
arm pits, while it is designed to effectually restrain a 
person from growing round-shouldered, without re- 
stricting the free action of the lungs 

NEEDLE THREADER.—James M. Miller, 
Richmond, Va. The body of the threader is formed of 
asingle piece of spring wire doubled upon itself to form 
nearly parallel arms, to the extremity of one of which 
the thread hook ‘s rigidly attached, the thread being | 
drawn throagh the needle by direct pressure, the elas | 
ticity of the arms serving only to project the hook | 
through the needle eye. | 

CALCTMINE.—Charles W. Hurd, Glens 


Palia, N.Y 
a waeh or finish for the interior walle of buildings, 


This is a new composition of matter for 


and consists of shell marl and eufficient glutinous 
matter to prevent it rabbing off when applied, with 
coloring matter as desired. | 


RULING AND PRINTING MACHINE.—| 
George T. Patterson, New York City, and James W. | 
Dickieson, Brooklyn, N. Y. This invention covers a | 
novel construction and combination of parts making a 
machine for ruling sheevs of paper and printing matter 
in perfect alignment and impression on the ruled sheet, 


VEHICLE SHAFT Support. — Andrew 
I. Sears, Bridgeport, Conn. lt consists of a frame with 
means for attaching it to a carriage «pring or crose bar, 
a bar being pivoted to the frame for engaging and sup- 
porting a pair of shaft, for holding the shafts of a 
vehicle up out of the way when not in use 


Matt BaG.—Carson C. Cook, Camas, 
idaho Ter. The locking devices and the formation of 
the bag at the mouth are simplified, and a means pro- 
vided whereby, when the bag is locked, matter cannot 
be abstracted without an indication on the surface of 
the bag denoting the attempt 

Book Ho.perR -- Edward H. Roys, 
It consists of pivoted and folding 





Spencertown, N. Y 
vars, with inwardly extending clips at the outer ends | 
f arme. the holder offering no obetacile to the free 
rning of the pages of the book, and being likewise 
‘lapted for holding manuecripts, ite construction heing 
ery ample. 


Book Support.—James W. Coultas, 
linton, Tl. It is designed for holding dictionaries and 
other large and aonwieldy books, the support having 
hinged side frames which close together to shut the 
book with a spring, the side frames, when opened, 
throwing the eprings oat of action, so that the book 
may lie at rest in opened position. 


WHIFFLETREE CovpLtine. — B. F. 


Alvey, St. Mary's, Ind., and Frank Leseure, Marshall, 
lil. [The latter only to be addressed in relation to the 


; packed in quantities in crates without liability of 


coupling whiffletrees to doubletrees to allow of free 
horizontal! play to both trees without rocking motion of 
either and without strain on the pivot bolt which con- 
nects the trees. 

AvTomMaTic Pump.—Francois Romain, 
Grenoble, France. The device is provided with a water 
cylinder, pressure-regulating mechanism, and air pump, 
for operating upon a cask in which beer or liquor is 
stored, whereby air may be forced in and the contents 
of the cask forced out of the discharge orifice or faucet. 


E@G@ PacKAGk.—Arthur 8. Hoyt, Ho- 
boken, N. J. It consists of a casing formed from a 
blank of pasteboard, with a removable cell frame, con- 
sisting of longitudinal strips interlocking with cross 
strips, and forming therewith and with the casing a 
series of egg cells, making a package adapted to be 


breaking the eggs. 


Tosacco Curtne.—Edwin R. Bardeen, 
Aiken, 8. C. This invention provides an apparatus for 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 2. 

Lathes for cutting irregular forms. Handle and spoke 
lathes. 1. E. Merritt Co., Lockport, N. ¥. 

Patent swing cut-off saw, with patent shield for saw. 
Rolistone Machine Co., Fitchburg, Mass. 

Belting.—A good lot of second hand belting for sale 
cheap. Samuel Roberts, 38 Pearl St., New York. 

3" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., #1 Broadway, 
New York. Free on application. 





NEW BOOKS AND PUBLICATIONS. 

A DICTIONARY OF TECHNICAL AND 
TrRaDE TERMS. London and New 
York : Ward, Locke & Co. Pp. xxxv, 
283. Price $2. 

This dictionary covers principally terms related to 
architectural design and building construction, and is 
remarkable for the completeness with which it gives 





admitting into the curing house in which green tobacco 
is bung dry heated air or moist heated air alternately, 
under absolute control of the attendant, for drying and | 
sweating vut the nicotine and empyreumatic oils, and | 
quickly curing and bleaching the tobacco to the desired | 


color. | 


ELEcTRIC LETTER Box.—Charles F. 
Harms, of Hoboken, N. J. This improvement is in the | 
form of an electric attachment whereby the circuit will 
be closed during the mechanical lifting or removal of 
the cover to insert mail matter in the box, thereby | 
giving an alarm, which may be located at any desired | 
point, } 


Surrt.—Charles and Jacob Falkenberg 
and Morris Jones, New York City, This invention 
relates to woolen shirts having attached collars which 
may be turned in so that a linen collar can be worn, and 
the construction of the collar band and attached collar 
is such that when the collar is turned in, all uncomfort- 
able fullness at the neck is avoided. 


HAT OR BONNET HOLDER.—Nancy E. | 
Veatch, Gales Creek, Oregon. The device consists of a | 
coil of fine wire with fastening devices at its ends for | 
securing the coil to a hat or bonnet, the coil being of 
suitable length to pass under the hair of the wearer and 
of sufficient elasticity to close enngly between the hair 


and head 


VALVE.—Johan A. Brudin, New York | 
City. It is designed especially for use in connection 
with flasks of aerated waters, or “ siphons,” and has a 
pouch-like packing, a spring-pressed piston arranged 
in connection therewith, and a thumb piece to throw 
the piston against the tension of its spring. 


ScAFFOLD BRACKET.—William H. Hig- 
gins, Forest City, Pa. The bracket proper consists 
essentially of a flattened forwardly extending tongue 
and an outwardly extending projection formed with 
claws, the invention being an improvement on a former 





the derivations of and French and German equivalents 
or synonyms for the various terms. The dictionary is 
distinguished by a comprehensivenees of terme and a 
fullness of their definitions calculated to make it prac- 
tically usefal to artisans and mechanics in a variety of 


| industries. 
| TwENTY YEARS WITH THE INDICATOR. 


By Thomas Pray, Jr. New York: 
John Wiley & Sons. Pp. 284. Price 
$2.50. 

Mr. Pray’s work under this title has already become 
well known to engineers, but this edition represents 
what has formerly appeared in two volumes, all now 
newly arranged and complete in one volume. It is 
written as a practical text book for the engineer or the 
student, with no complex formule, and with many il- 
lustrations and rules as to the best way to run any steam 
engine to get the most economical! results, showing how 
to adjust valves and to work out horse power, deter- 
mining the amount of steam or water per horse power, 
the economy of fuel, etc. . 





SCIENTIFIC AMERICAN 
BUILDING EDITION 


DECEMBER NUMBER.—(No, 38.) 
TABLE OF CONTENTS. 

. Elegant plate in colors, showing three designs for 
small cottage dwellings, for twenty-five foot lots. 
Cost, fifteen hundred dollars each. Floor plans, 
details, etc. 

. Plate in colors, illustrating a village school house, 
to cost three thousand dollars. Details, floor 
plans, etc. 


_ 
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patented invention of the same inventor, 

Stump ExTRAcToR.—John Cornelius, 
Evansville, Ind. Combined with a chain wheel and a | 
worm wheel formed in sections arranged on opposite 
sides of the chain wheel, a worm is fitted to mesh with 


the sections, the machine being drawn to face the di-| 
rection of greatest strain, changing its direction as one, | 
| 


two, or more stumps of a group are pulled, 





WBusiness and Wersonal. 





The charge for Insertion under tus head is One Dollar | 


a line for each insertion ; about eight words to a line. 

Advertisements must be received at publication office 

as early as Thursday morning to appear in next issue. 

Mechanical drawing taught by correspondence. 
Thoroughly practical. 1. Donald Boyer, Dayton, Ohio. 

Patent for sale, or on royalty. Finger, pen, and pen 
cil holder. See illustration on page 573, this issue. 


Special facilities for the manufacturing of all kinds 
of liht machinery, hardware, and novelties by contract 
or otherwise. Press work and stamping done on short 
notice. Estimates furnished. Punches, dies, and spe- 


| elal tools made when required. Rockaway Manuf. Co.., | 
' 


5 Kast ith St., New York. 
Private line telephonee. See illustrated adv,, page 348. 


Air compressor for sale cheap. Also steel tanks, iron 
rail, cars, ete. Address The Buffalo Wood Vulcanizing 
Co., Buffalo, N.Y. 


Ouriositics of the U. 8. Patent Office. —J ost pablished. 
Nothing like tt. A unique, instructive, entertaining, 
and amusing book. Nicely illustrated. Elegant paper. 
Large type. Fine cloth binding, stamped in gold and 
black. Price, $1.50. Send green stamp for 12 page de- 
scriptive circular. Wm. C. Raymond, publisher, Syra- 
cuse, N.Y. 

Pratt & Letchworth, Buffalo, N. Y.. 
solicit correspondence relative to manufacturing spec- 


lalties requiring malleable gray iron, brass, or steel cast- 


ings. 

For the latest improved diamond prospecting drills, 
address the M. ©. Bullock Mfg. Co., Chicago, II). 

Iron Pianer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Ilaven, Conn 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Perracute Mach. Co., Bridgeton, N.J 

Perforated metals of all kinds for all parposes. The 
Robert Aitchison Perforated Meta! Co., Chicago, II). 

The Holly Manofacturing Co., of Lockport, N. Y., 
will send their pamphiet, describing water works ma- 
chinery. and containing reports of tests, on application. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf- 
falo, N. ¥. 

Pedestal tenoner. All kinds woodworking machinery. 
C. B. Rogers & Co., Norwich, Conn. 

Packer Ratchet Drills are drop forged from Norway 
iron and bar steel. Billings & Spencer Co., Hartford,Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. RK. Dud % Columbia 8t., New York. 

Safety Elevators, steam and belt power ; quick and 








patent.) This invention provides a simple device for 


smooth. The D. Friabie Co., 112 Liberty St.. New York. 


3. Full page illustration of the great chimney at the 
Clark Thread Works, Kearney, N. J. Height, 335 
feet. The tallest chimney in America. 

4. Perspective view and floor plans of an attractive 
residence built at East Orange, N. J. Cost, eight 
thousand five hundred dollars. 

5. A cottage recently erected on Sound View Hill, 
New Rochelle, N. Y. Plans and perspective, Cost, 
four thousand dollars. 

. Views of the Pratt Institate for Industrial Educa- 
tion, Brooklyn, N. Y. 

| 7 A cottage for four thousand three hundred dollars, 

recently erected at Rochelle Park, N. Y. Plans 
and perspective. 

. Perspective and floor plans of an attractive cottage 
built recently at East Orange, N. J. Cost, six 
thousand dollars. 

A suburban villa built lately at Richmond Hill, 
Long Island. Cost, seven thousand dollars, Plans 
and perspective. 

Engraving of a country residence at East Orange, 
N. J., with plans and perspective. An excellent 
design. 

| 11. A residence on Renolds Terrace, in Orange, N. J., 
lately built at a cost of eight thousand dollars. 

Perspective view and floor plans. 

12. Design for the new court house and post office, Ab- 

ingdon, Va. 

13. Design for the new building for the United States 

post office, etc., at Dayton, Okio. 


ma 
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<= 


14. An admirable design for a suburban residence of 
the Queen Anne type, recently built at East 
Orange, N. J. Cost, nine thousand doliars. Per- 
spective and floor plans. 


15. Perspective and plans of a barn and carriage house 
| built at Richmond Hill, Long Island, Cost, eight 
| hundred doadlars. 


| 16. The Villa Reiss, near Cronberg, Taunus Mountains, 
Germany. New residence of the Empress of Ger- 
many. 


17. Miscellaneous contents: Publication of designs. 
The Drexel building, Philadelphia.—Ancient sani- 
tation.—Effect of adding sugar to -ewent.—The 
New York safety damb waiter, ilinstrated —The 
automatic regulation of the temperature in houses, 
illustrated.—The Aldine fireplace, illustrated.— 
The Howard combination heater, illustrated. 


The Scientific American Architects and Builders 
Edition is iseved monthly. $2.50 a year. Single copies, 
% cents. Forty large qnarto pages, equal to about 
two hundred ordinary book pages : forming, practi- 
cally, a large and splendid Magazine or Arcuirec- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, ilinstrating the most interesting 
\ examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanerst Crrcv.ation 
of any Architectural publication in the world. Sold hy 
all newsdealers. 





MUNN & ©O., Pvsurenens, 
361 Broadway, New York. 





BY oles ueries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letter. 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question 

Enquiries not answered in reasonable time should 

; correspondents will bear in mind thar 
some answers require not a little research, and 
though we endeavor to reply to all, either by jette; 
or in this department, each must take his turn. 

Special Written Information on matters o¢ 

mal rather than genera! interest cannot he 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. ice 10 cents each. 


Books referred to promptly supplied on receipt of 
price. 

Wimeralsa sent for examination should be distinct), 
marked or labeled. 

















(1) C. F. asks for a receipt or two of a 
method for making heavy felted goods waterproof, if 
such a thing can be done, A. Stretch the piece in a 
frame and rub with beeswax on wrong side. Then 
melt in witha hot smoothing iron. Or use paraffin in 
the same manner. Aleo see Screntiric AmERican 
SuprLEeMENT, No. 317, which we can send by mail for 
ten cents. 

(2) H. W. O. asks: Can you give mea 
receipt in your Notes and Queries column to make a 
solution to brass-plate with? I have a five-gallon tank: 
the zinc goes to the bottom, and the copper deposits, A. 
The articles must be prepared with great care, by pick 
ling, etc., 80 asjto be perfectly clean. Then for bath use 


Best sheet brass....... ae, eenlieteeses 1 ounce. 
Nitric acid (by measure) about......... ..™ 
WUE oseccgcccovcconncecubsaees — 


After action ceases, if no brass is left undissolved, a |it- 
tle mast be added, as an excess of metal is requisite 
Pour off the solution from undissoived brass and dilu': 
with three to four times its volume of water, add am- 
monia (0°880) until all is clear blue in color, then add cy 

anide of potassium until the color tarns yellowish. It 
should stand twenty-four hours, and be filtered befor 
use. Use not less than 2 volts E.M.F. Use a bras« 
anode. The anode must not be too large or too «mal!. 
Watch color of deposit, and lower or raise anode uuti! 
the deposit is yellow. A large anode gives zinc, asma!! 
one copper. Keep article quiet while in bath. 


(3) P. J. R. asks how hecould stain or 
dye cheaply sawdust the following colors, viz., bright 
yellow, bright green, light blue, bright red, and if pox 
sible a pure white. A. Use aniline colors or Diamond 
dyes. You will notsucceed in producing pure white. 
Bleaching with chloride of lime or javelle water wil! 
give you an approach to it, but may injure the fiber. 


(4) W. R. asks: 1. How many Grove's 
batteries, zincs 2 inches wide by 3 inches long, and pla 
tinum 1 inch wide by 3 inches long, would it take to 
operate a 20 candle power incandescent lamp? A. About 
30 cells, 2. How is aniline green mannfactured’ A. 
Spons’ Encyclopedia, part II., which we can supply for 
75 cents, contains a treatise on aniline colors. 3. If 
tin foil pasted on a board and cut into small squares 
about a quarter of an inch apart, and connected with 
the secondary] binding screws of an induction coil, 
would give a light sufficient to light a room 12 feet by 
12? A. No, 


(5) A. A. F. asks: What is the paste 
composed of that stereotypers use for making matrix 
for moulding plates or “turtles” for the web perfect 
ing printing presses? A. Take 5 ounces flour, 7 ounces 
white starch, 1 large teaspoonful powdered alum, and 4 
quarts water. Put the flour, starch, and alum in « 
saucepan and mix in a little of the water, cold, to about 
the consistency of thick cream. Then gradually add 
the remainder of the water, which must be boiling, sti 
ing well meanwhile, to prevent lumps. Then put th: 
whole of it over a fire until it boils. Then allow 
to stand until quite cold. When you are ready for 
work add Spanish whiting, the mixture not to be too 
stiff, to spread readily with a paste brush. Put through 
4 fine wire sieve with a stiff brush, and it is ready for 
use. 


(6) J. P.—For the horse power of an en 
gine, multiply the square of the diameter of the cylin- 
der by the decimal 07854, and this product by eigh' 
tenths of the boiler pressure, if the cut-off is-not know! 
Multiply the last product by the speed of the piston i: 
feet per minute (or twice the stroke in feet and deci- 
mals, multiplied by the revolutions per minute). Divic: 
the last product by 33,000 for the horse power. 


(7) C. M.—For etching on steel use « 
ground made of asphalt and beeswax equal parts melte:! 
together, Warm the article, and even the ground wit! 
a dabber made of cotton in a silk cover. Scratoh th: 
figure, and bite with nitric acid mixed with three to four 
parts water. If you wish to stamp the figure, put a lit 
tle linseed oil with the above ground to make it as thi: 
as printer's ink. Print witha rubber stamp, and covet 
parts not required to be bitten with a varnish of asphalt 
and turpentine. 


(8) A. M. M. asks: Is there any place in 
United States where sheet tin is manufactured? A. W« 
know of but one, the United States Iron and Tin Plat« 
Company, Pittsburg. We export block tin, and im 
port tin plate, 

(9) C. A. B. asks the position of the 
Brooklyn Bridge by the points of the compass. A. It lies 
very nearly north and south, or NNW. by SSE. 

(10) A. B. F. asks how silver-plated ware 
is treated after being taken from the plating bath. A. 
Dipped in a boiling solution of canstic potash, one 
fourth pound to a gallon of water, then rinsed in hot 
water, dried in fine boxwood sawdust, and burnished. 

(11) G. 8. asks: 1. Do ashes made from 
soft coal form a good material to cover a steam pipe 
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with, laid in & wooden box? A. Yes. Use the fine 
light ashes from behind the bridge wall. It is the best. 
fot enough, sift the ashes under the grate, using the 
fine ash. 

(12) A. P.—A method of making mallea- 
ple iron casting is described in Screntiric AMERICAN 
ecppLemeNt, No. 399, anda very complete account in 
~ nome’ Workshop Receipts, third series, which we can 
wail for $2.C0. 

ug) W. f.—The finishing cuts on the 
ends of pencils are made with a pair of sharp knives 
chat work like scissors, butdo not meet. The knives 


are in amachine, the pencils being passed through au- 
romatically. 
a4) C. BE. L.—There are several tele- 
comets within or near the solar system now. 
ne recently discovered at the Lick Observatory 
he seen With smal! telescopes as a small star with a 
faint tail about half adegree long. Its position on the 
7th November was R. A. 3 h. 57 m., dec, south 2° 30’. It 
is computed to be visible daring one year, in the eve- 
ning.until March, 1889, then in the morning and even 
g unt November, 1889. 


(5) A. MeC.— The steepest railway 
vrades are said to be in Switzerland, 369 feet to a mile. 
Many railways have short grades of 200 or more feet to 
a nile. The momentum of a locomotive and train will 
enable the ascent of very steep grades that are short. 
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 395, 


16) G. W. H.+The expansion of steam 
pipe for a rise of temperature of 200° is 144 inches per 
vy) feet or 1°97 inches for 130 feet. This_is for a change 
from 60° to steam heat of 20 pounds pressure. For a 
pressure of 50 pounds add three-tenths of an inch per 100 
feet. All sizes of pipes expand alike with equal change 
n temperature, 


(17) G. C. 8.—The outer planets take 
their apparent retrograde motion from their position in 
opposition to the earth, when the earth, moving faster in 
its orbit than the motion of the planets, makes their 
motion apparently backward among the stars, You 
will notice this only by close observation when an outer 
plunet is near opposition, The time and amount varies 
for the different planets, See “ Popular Astronomy,” 
by Newcomb, $2.50, which we can mail. 


(18) A. O. asks: Does a horse travel 
with less fatigue over a flat than a hilly country? A. 
rhe theory that the ease of down hill travel compen- 
sates for the difficulty of going up hill is a great mis- 
take 
worries him more than an aphill pull. 

(19) R. C. G. asks the way to line a 
shaft. A, See ScrentTrFic AMERICAN SUPPLEMENT, No. 
190. 

(20) W. A. asks: What sizes of wire will 
be required to supply currents for separate plants of 
three, six, and twelve arc lamps? A. In general terms, 
the larger the wire, the better. No. 8 or 10 wire suffices. 


(21) C. G. writes : 1. What causes a show 
window to “ perspire,” as theysay ? A. The condensa- 
tion of moisture from the air, largely due to the gas 
barners and presence of people. 2. How can it be pre- 
vented’ A. By ventilating at the top thoroughly. 


(22) J. C. 8. writes: A owes B $500.00, 
all of which he is unable to pay at once, and B agrees 
to extend the time twelve months, provided A will pay 
him part of the principal and interest in advance on the 
inpaid ‘part at the rate of 8 per cent. A accepts this 
proposition and pays B $200.00, which is part principal 
and interest on the unpaid part. How much will A 
owe B at the expiration of twelve months? A. Letz= 
uapaid portion of principal, then 500 — 2 = paid por- 
We then have the equation— 

500 — 2 x 008 2 = 200. 
Solving this, we flnd : 
2 = $326.09. 

This is the portion of the principal that is to be paid at 
the end of twelve months. In addition to this, 8 per 
cent has to be paid on the rest of the principal, or on 
0) — 26.09 = 173.91. Eight per cent on 173.91 is 13.91. 
Adding this to 326.08 we have 340.00 as the total to be 
paid at end of twelve months. 


23) W. J. L.—The piston of a moving 
engine travels forward and backward in its relation to 
the cylinder. It always moves forward in its relation 
to the roadbed or track when the engine is running 
forward, and always backward when the engine is run- 
hing back. 


(4) M. 8. asks if a good grafting wax 
can be made sufficiently soft in consistency to be ap- 
plied when grafting without requiring heat. A, Mix 
equal parts of beeswax and resin; add tallow until a 
proper consistency is attained. 


(25) A. W. asks: About what is the mar- 
ket value of attar of roses ? A. From $40 to $100 per 
ounce is given as the range of price. 


(26) F. P. asks: 1. How can I mix kero- 
‘ene and lard for a Inbricating oil, so that it will not 
““parate ? A. Wash the lard well with hot water, have 
perfectly dry, and it wili mix with kerosene. 2. Would 
‘t injure drinking water to use a copper pail? A. 
Not if the pail is kept bright. For Vesuvium, see Sct- 
ENTIFIC AMERICAN, Dec. 8, 1888, query No. 9. 


(7) B.S. M. writes: I have an electric 
‘ell arrangement in my house, and the zinc rod in the 
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cut-off when the pressure reached a definite point 
This would provide for cutting off the current. It 
might be arranged to do the whole work of throwing in 
and out of circuit. 


(29) G. F. writes: I have a mixture of 
white castile soap and eggs, which looks like soft soap. 
Could you tell me of something that would “ cut ” the 
soap, é. ¢., take the greasy look out of it, and make it 
so it will not be stringy, but be in separate particles ? 
A. A little salt solution will tend to make the soap cur- 
die and form in clots. 


(30) J. B. asks: 1. Is not hot air a bet- 
ter supporter of combustion than coldair? A. It tends 
to increase the engery of combustion, and to produce 
a much higher temperature. 2. Give a scientific expla- 
nation of how sparks get out of the fire box of a loco- 
motive, Is not the creation of a vacuum in front end 
the cause? A. The creation of what is termed a “ par- 
tial vacuum ’ is the cause, 


(31) R. A. R. asks: Can you give me a 
recipe for making a preparation that will keep the 
frost off windows? A. Ventilate the window casing 
atthe top. Sponge the windows with glycerine and 
water. 

(32) A. S. writes: I have read some- 
where that you can extend the carbon surface of a por- 
ous cup battery by packing powdered coke around the 
porous cup. Will you please tell me if the coke should 
be just poured around loose or be packed in tight. A. 
Break coke to size of beana, screen out dust, and pack 
loosely, Fordescription of telephone, see SclENTIFIC 
AMERICAN SUPPLEMENT, No. 142. 


(33) 8S. M. D. asks: 1. Have not in- 
ventors in the United States done more to develop mod- 
ern practical scientific appliances than inventors in any 
other single country in the world? A. United States 
patents exceed in number those of any other country. 
2. Have scientific men in Great Britain or France done 
more to develop theoretical and technical science than 
the same class of men in any other single country ? A. 
It is impossible to answer your second query. 


(34) Carpenter asks: 1. About what 
year were “ cut’ nails first introduced? A. The first 
patent for a machine for “ cutting nails * was issued to 
Josiah G. Peerson, of New York, March 23, 1704. As 
early as 1606 Sir Davis Bulmer obtained a patent for 
cutting nails from arod by water power. 2. What is 
the name of the wood from which Cuban cigar boxes 
are made? It much resembles mahogany, but lighter 
and softer, A. Spanish cedar. 


(35) Reader writes: In your paper of 
November 24, 1888, page 325, appears a table of the 
number of gallons of water in cylindrical cisterns. The 
estimates given in this table differ from a table on page 
695 of Moore's “ Universal Assistant.” I would like to 
Please auswer in your next 
paper. A. The Sanitary News table refers to the im- 
perial gallon of 277°274 cubic inches. Moore's table re- 
fers to the American gallon of 281 cubic inches, 


(36) R. D. asks: 1. How long will an 
open circuit battery (best make) ring a bell continuously 
before it becomes polarized, and how long will a closed 
circuit battery do the same before it ransdown? A, It 
depends on the resistance of the bel] magnet and on the 
general features of its construction and on the size of 
battery. Ten minutes to one hour for the open circuit, 
and ten hours and upward for closed cireuit. 2. Which 
line will a battery run the longest on ringing a bell con- 
tinuonsly, one a mile long or one 1 foot long, using the 
same size wire and the same bell in each case’ A. If 
the bell and battery are properly proportioned, it will 
run longest on the short line. 


(87) T. A. M. C. V. asks: 1. What is the 
pattern of Bunsen cell that may be used for charging 
accumulators, its size and capacity, and its intensity in 
amperes ? A, The so-called Bunsen cell generally con- 
tains a carbon prism in the center, within a porous cup, 
which is surrounded by a plate of zinc, bent intoa 
nearly complete circle. For the porous vessel, electro- 
poion fluid, often described by us, is used. For the outer 
cell, water or dilute sulphuric acid. Such cell gives 
about 2 volts electromotive force, and its resistance may 
vary from 0°200 to 1 ohm, according to size, strength of 
solation, etc. With low external resistance, therefore, 
it may give 10amperes. 2. What is the rule to calculate 
the number of such Bunsen cells required to charge an 
accumulator or several of them of two volts E. M. F. ? 
A. Always arrange storage batteries in series for charg- 
ing. Then for intensity of current allow 18 amperes, 
and for electromotive force allow 2°25 volts, or about 40 
watts, per cell. If charging with a battery, arrange it so 
as to prodace this current, 3. Is it necessary that a dy- 
namo should have the same voltage and amperage as 
the accumulator for the purpose of charging, provided 
the number of watts be the same ? Or may the voltage 
of the dynamo be lower, provided the amperage be 
higher? Cana dynamo of 4,4 amperes and 100 volts 
charge an accumulator, as good as one of 6 amperes and 
75 volts, or 10 amperes and 45 volts, and making all of 
them the same combination in watts? A, The dynamo 
should have 124% per cent more voltage, and should pro- 
duce acurrent of 18 amperes intensity. The voltage 
and amperage cannot compensate, one for the other. 
The above rate is the correct one. More voltage would 
be uneconomical, and less amperage would be slow. 
Hence the third dynamo named would be the best, and 


45 
should be given not less than om’ or 2 storage cells 
in series to charge. 





battery gets coated with a kind of salt, and ionally 
‘he battery refuses to work until I scrape the zinc. 
How can I prevent it? A. Add a little hydrochloric 
seid to your solution. ‘The porous cell is probably ex- 
hausted and needs replacing. 


(28) A. C. M. asks: Could I not charge 
“torage battery by means of a dynamo run by a wind- 
mill, by using an automatic arrangement that would 
complete the circuit only when energy greater than that 
=a “torage battery was being developed by the wind- 
Pn * A. You could constract an automatic arrange- 
a on the gas evolved when the battery is fully 

“reed. A single cell could be sealed, and the pres- 
4s in it could be made to actuate a mechanical 
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TO INVENTO 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
jaws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO.., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


November 27, 1888, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.) 





Acid, manufacture of phosphoric, Giles & 


LEDESMA 308,428 
Acids of phenols, etc., production of iodized sul- 
ee I i... ac ceemeatiosediioe 343,388 
Alarm. See Choke-up alarm, 
ABO RR, BD. D. DUGRGP. ccc ccccccsccccccccecccccosccs 398,406 


Asphalt pavements, manufacture of, C. A. Case.. 398,616 
Bag. See Mail bag. Moth proof bag. 


Bag holder, A. D. Wallace... ..........c.cesseeeees 993,407 
STE CELE ne annek ehdecscetanseesentseecsees 398,485 
Baling press, J. H. Gardner................ssessesess 993,697 
Barrel setting-up machine, M. E. Beasley ef al.... 395,683 
ee ee 0 eT . .... ccsnnseenkubenninnn: 4 398,705 


Barrels, machine for setting up, G. M. Newhall... 395,571 
Batteries, porous cup for galvanic, H. J. Brewer.. 393,353 
Battery. See Galvanic battery. Secondary bat- 








tery. Storage battery. 

Bed bottom, 8. J. Dickson.............csccseseees o.. SORT 
Be PURER, BE, Fe Taino sec cascecccenccacccsecees ss 393,708 
BRE, GROSSO, A. TAMRMOR cccccccccccccccccccccccccese 393,710 
tk nadine dendiennnecenndeese .. 817 
Blotting device or pad, 8. 8. Cole................... 398,350 
Blower for boiler furnaces, T. H. Champion....... 398,357 
Board. See Multiple switch board. 

Boiler furnace, J. A. Palmer. .............ss.s00000: 993,579 
SE MEDNID Senccnsescncesscpenseessnnecabacnesens 393,064 
Book, account, J. W. Horne... . 8,507 
Ses SU Oe Wc SERED cocvccccnccasnnenconcasiene 3Y8,506 





I wt i MD, . crnucndestancoceniaucect 303,521 
Book support, J. W. Coultas........ «+e 3082 
Book support or holder, R. 8. Kirkpatrick.......... 395,649 
Boot or shoe shank stiffener, T. Green............. 398,408 
Boot or shoe tree, 8. Mawhinney.... .... . 345M 


Boots or shoes, tool for burnishing, J. H. Busell.. 383,537 


Ae I « Sesnbdcacctcaseussbousardiacenine 10,069 
Bottles, machine for washing lager beer, H. F. 
i edidschinukesstvanephie. enn imeeinhenae 303,675 
Box. See Letter box. Paper box. Post office 
box. 
Boxes. machine for making, J. R. Stout............ 398,404 
Bracket. See Scaffold bracket. 
Brake. See Cur brake. Pressure brake. Railway 
brake. Sled brake. Vehicle brake. 
Breastpin, A. Young, Jr... . 5418 


Bretzel or cracker sizing and salting machine, D. 










BA5,474, 303,475 
poceescecenseccccscecese .... S03,041 
Bridge connection truss, H. 8. Hopkins. . mere fe | 
Bridle attachment, N. Edwards..................... 398,605 
Bridles, blinder loop for, T. A. Pramhus........... 383,658 
Brush, scrubbing, T. H. Saunders................0.+ 395,522 
Buckle, G. BE. Schellinger...........+.....+eeeceseee 393,663 
Burglar alarm irdicator, electric light, Packer & 
CGA, BH. sco. o ccc eccncccccccsecesecccescoctes 316,657 
Button setting machine, KE. H. Taylor.............. 394,730 
Buttons, making lacing, E. Revol...........-.+.++.. 398,721 


Buttons to corsets or other garments, attaching, 






























Drums, apparatus for mechanically playing on, 





Bn DORTERAB. .cccccccece coccesccecccecesscescoececs 393,551 
Drying apparatus, E. Theisen...................00«« 3B ,5M 
Earth closet, H. J. Behrens, ..............see00s o... SOS 
Edge shave, A. Schilimolier... . 

Br Peta A. BD, TRGW so ccccccccececccssccceoncoss 

Electric circuit controller, W. J. Paine....... ... 998,280 
Electric depositing ceil, L. L. Smith.... . 98,526 
Electric light regulator, L. Paget.... . 08,571 


Electric machine and electric motor, dynamo, W. 


Pr PURER co c0s coveccvesvocesesocccenes coveccceses 398,636 
Electric machine, dynamo, W. W. Grisoom........ 398,409 
Electric motor, Keller & Carnes...,............ ov +++ 898,378 
Electricity by secondary batteries, distribution 

OO, W. Wa QURRBBER. « coccncecececccscccccccccocesse 998,470 
Elevator safety device, J. W. Dustin....... ....... 30,495 
Elliptic spring, Morris & Lawrence ................ 306,569 


Engine. See Hot air engine. Pressure engine. 
Rotary engine. Steam engine. Steam or pneu- 


matic engine. 
Evaporator, W. 8. Gilmore...............600esa0 aos 343,699 
Explosive and making the same, A. Favier....... 308,634 
Extension handle, J. P. Lybarger....... . 36,877 
Extractor. See Stump extractor. 
Fabric. See Knitted fabric, 
Feed water heater, J. T. Lee............. . 898,875 
Feed water heater, Pratt & Wainwright...... 343,453 
Feed water regulator, Cook & Thoens.............. 398,621 
Feed water regulator, automatic, P. J. Duff........ 


3Y8, 623 






Fence, R. W. Fuller . 
Fence machine, 8. J. White. ..........0.ceseeesencens 898,732 
Fence wire, machine for splicing, A. De Witt...... 393,428 
Fences, machine for constructing, J. M. Mangold. $98,051 
Filing away printed clippings, etc., device for, C. 

900000nec ceed 1 0useseesnsccceeesece coees 308,455 
oe vee OG 
eevee 308, 406 
Firearms, safety holder for, C. C. B. Whyte........ 393,677 


| Fire extinguisher, W. P. Bending............... . . 398,606 
| Deve Rhadiar, GW. GB. Migeiiscceseccccecescnccesssnccess 383,570 
Firemen, life-saving barness for the use of, G. F. 
GED cnse sesnesvensecdhecascctéeesvsccccocstnenss $83,555 
Flask. See Car wheel flask. 
Food compound, H. T, Champney. ............. 308,450) 
Foot rest and kneeling stool, combined, KR. W. 
Jeffries nee davdbonscensoceces censceonsenss 308,472 
Fork. See Carving fork, 
Frame. See Llarvester frame. 
Fuel, artificial, J. A. Freeman . 427 





Furnace. See Boiler furnace. Hydrocarbon fur- 
nace. 
Furnace, W. D. Dickson................. 398,302 
GE, Ty. Wrtiindia bs dba cnoceanicnbesnes sexconmation Sus, 409 
| Gauge. See Pressure gauge. 
Galvanic battery, J. L. Gethina. ..............c000005 308,630 
| Galvanic battery, H. L. Roosevelt........ BUG, 205 
Garment supporter, J. N. Faust............. . 303,500 
Gas apparatus, Rennyson & Burgess............... 398,683 
Gas holder, T. F. Rowland............ ee 
Gas lighting and extinguishing apparatus, auto- 
matic, N. H. Shaw... .......+. weed -ee+ 898,525 
Gas protective extinguisher, natural, C. E. Scrib- 
BOP cccccccccccccoveccece cececocccsocece sconcescoees SUB, 306 
Gas retort lid, Z. L. Chadbourne... .........0...0+ 304,617 


Gate. See Railway safety gate. 
Generators, regulation of alternate current, G. 


Pfannkuche 385,448 

















ae, Generators, regulator or cut-off for, D. W. Smith.. 398,500 
Calculating machine, C. Lorenz... 8478 | Grading and ditching machine, W. J. Edwards.... 398,467 
Calendar stand and pad, H. H. Unz ..........6. «+s 96,528 | Grain cleaner, J. C. Fisher............ 0.66. cceeeees+ SUBGMS 
Camera. See Photographic camera. Gratin drill hoe, C. B. Patrie............ ... -+ + 808,390 
Camera, BE. W. Sweigard... ... ..-:.--sccceeeee coe 393,729 | Grain separator, P. S. Willis............6600cese0.00. SAB AML 
Camera shutter, F. Burrows... ........--+-+seseeee Bee 5 ES, Cis Sits CRUE nainnvecnsonsessentoneenenepees 395,680 
Can. See Sheet metal can. Grinding machine for cutlery, H. A. Axtell........ 305497 
Cant hook, D. Moran...........- --» 896,384 | Guitar, Durkee & Becker................ » severeces SURODO 
Car brake, H. 8. Hopper . 893,561 | Guns, carriage for machine, T. Nordenfelt........ 395,386 
Car brake, Reynolds & Gerdom. ....... 398,722 | Guns, indicator for magazines of, W. R. Miller.... 396.653 
Car brake, railway, J. E. Robinson...............-+. 395,587 | Handle. See Extension handle. Soldering iron 
Car coupling, 8. Cooley. ...........6.cccce ceccnwnenee 395,698 handle. 
Car coupling, Dawson & Cleveland.... ............ 398,545 | Harrow, sulky, T. G. Cook.........6 0 cceeeeesseeces $93,602 
Car coupling, A. C. Howes... .......6666sccecceeee 393,470 | Harvester, C. F. Search.................. 
Car coupling, R. F. Osborn........... 06.00... ceneeees A, 446, | Harvester frame, J. Miller of 
Car coupling, W. A. Post.............. 306,600 | Hat or bonnet holder, N. KE. Veatch...... ......... BU8,505 
Car coupling, G. M. Robbins....... ........-+.05: 394,398 | Heater. See Feed water heater. 
Car coupling, H. W. Warner. .............-+...cee00. 393,492 | Heating air, steam, etc., apparatus for, W. H. 
Car, railway, A. M. Leinwather. .............+.0++ 348,709 Coleman............ .- MeO 903,540 
Cur wheel flask, J. J. Carr............... aeeaeee 304,615 | Hinge. spring, F. R. Bartiett.... 06,450 
Cars, apparatus for heating and lighting railway, Hinge, spring, N. Linsley....... a 908,376 
W. Wiison..,..... Prrerer errr tt rttee terre 393,509 | Hoisting and traversing apparatus, N.C. Harris.. 306,643 
Cars apparatus for propelling, L. Paget............ 395,572| Holder. See Bag holder. Book holder. Gas 
Cards, book for holding playing, F. Hebbard...... 398,432 holder. Hat or bonnet holder. Pencil holder, 
Carriage curtain fastener, A. G. Snell ..........+++ 398.502 Sash holder. Sponge and slate pencil holder. 
Carriage, trick, J. F. Byrmes...............60ceceeeee 383.689 Tidy holder. Tool holder. Twine holder. 
| Carriages, gear iron fur, J. F. Fallon................ 303.449 | Hook. See Cant hook, Sash lifting hook, 
| Carving fork, W. W. Lee me Eee ... 398,656 
Carving fork, M. W. Moakley..... ..........s+--s0e0s 393,715 | Hose clamp, E. L. Sharpneck................. -.. 393,400 
Case. See Cigar and cigarette case. Toilet case. Hot air engine, T. J. RIGGP..ccccccccccccceces $95,668, 3¥3,723 
| Casting axle boxes, mould for, W. W. Ayres...... 393,349 | iuller. See Clover haller. 
Castings, making iron, G. G. Mallins............++.. 393,443 | Hydraulic transit, J. E. Robinson nents . 500,585 
Catamenial sack, W. 8. Watson............. «+... 393,408 | Hydraulic transit apparatus, J. EK. Robinson, 
Chain, drive, J. A. Stone.. .«..... $95,490, 305,491 303,534, 398,686 
Chart, garment, E. M. Goldsmith..-. ..... ..... ... 395,552 | Hydrocarbon furnace, J. 8. Andrews....... 808,415 
Chiorine, apparatus for obtaining, E. Solvay...... 393,672 | Indicator. See Burglar alarm indicator. Station 
Choke-up alarm, 8. F. WOM. .....-.-.0ccceceeeree «+ 35,412 indicator. 
Cigar bunches, making, J. E. en «..». 883,726 | Induction coil, coin-operated, C. Durieux. . 303,024, 395,625 
| Cigar fillers, blank for, J. E. Smith ....... .-seese+ 304,727 | Lron ores, reducing, M. Graff, ............+.+ 305,554 
| Cigar or cigarette case, A. J. Needham et al........ 398,445 | Lroning table, wash bench, and step and extension 
Cigar rolling or wrapping machine, C, W. Bow- ladder, combined, A. Hawkins..............000« 393,368 
GEER. oi cccccvccece 5 ce aboedmanes catecce Geet 306,909 | Jack. See Lifting jack. 
Cigarette machine, Kjollerfeldt & Komotsch...... 395,850 | Joint. See Pipe joint. Railway joint. 
| Clamp. See Hose clamp. Kiln. See Brick kiln. 
| Cleaner. See Grain cleaver. Knitted tabric, W. & R. N. Wrightson... ......... 398, 7: 
| Clipper, hair, J. K. Priest: ....-.+00.0---seeeeeeeeees 393,450 | Ladder and ironing board, combined step, P. 
| Clock pendulum regularor J. H. Gerry.....-.. ess OOS SEN, .covcckonchbattcensasatienseedpapeeeussoemncese 386,501 
| Clocks, electric striking attachmens for, J. HL Lamp, electric arc, G. Pfannkuche.......... 303,447 
GOETY ceccccccs «= cnnnseenersererrererseeenns .. ST | Lamp globe, electric, 8. Hleimann......... , . 906,704 
| Closet. See Earth closet. Water closet. Lamp, incandescing electric, E. H. Johnson....... 396,478 
| Cloth cutting machine. C A YoOs8t......-.-0ss000++ 3,495 | Lamp socket, incandescent electric, Wollin & 
Clover huller, I. Burfeind. . a PE cade ceeceses és decessecegsoccessenseqers GED 
Colé surface covering. C. B Manville........--++-» 995.441 | Lamps, fil t for incand t, G. 8. Ram...... 308,101 
Condenser, ejector, L. Schutte.... ....-----+ coocece 903,488 | Lantern, signal, Cogley & Kendig Tense einai 
Confections, machine for moulding, 5. C. Ruby.... 393,665 | Lasting machine, 1. Preche@tte. .........000--sererees 3,4 
Conveyers, h for bending spiral, W. W. Latch and lock, combined, J. Maynard............. 38319 
Green ...cccc ceceece coccccccceees cosesrececeese+ 908,505 | Leather graining machine, M. BE. Beebe nse osncoee 3B456 
Cotton gin, P. L. & W. Brady......--.+---+- eee —— » po agar — H. Daley............++ oye 
. ter box, electric, C. F. Harms.........-- «++ <0 
ee ian Level and straight edge, spirit, J. W. W. Clark.... 306,530 


Coupling. See Car coupling. Thill coupling. 
Whiffietree coupling. 

Crusher. See Rock crusher. 

Cultivator, C. M. & C. D. R. Sandberg......---. «++ 

Cutter. See Paper cutter. Stalk cutter. Toba 
and cigar cutter. Weed cutter. 





Damper, pipe, R. Buile.........---+erereereeeeeeenene 385498 
Dash pot, J. D. Cite... .... -ssceeeceeeeees ..» 393,690 
Desk, tolding, Eden & Guthrie........--++ s--+++++s 306,364 
Digger. See Potato digger. 

Dish washer, L. Sloan ......-.065 cceceereesercereees 393,671 
Door check, pneumatic, T. Goodenough. . . .393,429, 393,430 
Door lock and attachment, W. D. Hughes .......- a 

** el ‘ 





Door opener, electric, A. Lungen.... 


Lifter. See Transom lifter. 

Lifting jack, H. H. Clever 

Lifting jack, W. O. Nease 

Lifting jack. C. F. Swellie 

Light, See Arc light. 

Lock. See Door lock. Nut lock. 
lock. 

Loom for the manufacture of tafted pile fabrics, 
E. Buckley 

Mail bag, C. C. Cook Ae... Beara 

Match blocks, machine for subdividing, Severiu & 





Safe lock. Seal 








Measare, tape, C. L. Bard. 
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Metal and forming spiral copveyers, machine for 


twisting, W. C. Marr 
Mill. See Koller mil) 
Millstone dress, J. H. Brown 
Mining hydraulic, 
ridwe 
Mirror, folding, P. Wiederer 
Mouldings 
Raymond 


apparatus 


Monuments, ornamental! structure for, G. Konias 


beru 


Mop wringer, A. W 
Moth proof bag, T. Manahan 


Burr ham 











Motor. See Electric motor | Stove, heating, A . Besson sesees ee 998,685 
Multiple awitch board, M. G. Kellege .. 998.508, 888,508 | Stud or button, shirt, G. A. Bowman. 598,416 
Musical instrament, mechanical, G. F. Wells 88,456 | Stump extractor, J. Cornelius . M1 
Nails, die for pointing and cutting off, C. D. Supporter. See Garment supporter. 

Rogers 96,519 | Suspender end, BE. G. Pulliam 393,581 
Napping textile fabrics, machine for, G. & H Switch. See Railway switch. 

Baueh« 88,605 | Switch or circuit changer, W. W. Griscom 395,365 | 
Non-conducting compos n, 8. Heimann $85,644 | Syringe, dilating, B. T. Parsons.......... 348,580 
Nut k. T. P. Silkwood 341,725 | Table. See lroning table. 

Oltier for commutators, T. &. Craig w6,422 | Tampon, 8. C. Dayan...... S85 46 
Ordnance. breech mechanism for, A. C. Koerner.. 34,436 | Tap driving head, 8. D. Leland im B511 
Ores, lead beth apparatus for working, A. M. Target, illuminated flying, J. H. Jacobs 993,435 

Shields 364M | Telephone exchange, W. B. Vansize . 38,529 
Organ, A. Birkelan “3.48 | Telephone system, C. W. Brown 398,612 
Overshoes, heel protector for, W. Jungbluth 993,372 | Thill coupling, J. 8. Pogue 398,720 
Packing, piston, M. F. Gatierres i Ae Tidy holder, W. 8. Harris 305,708 
Paper x. J. W. Morgan 3%3,655 | Tobaceo and cigar cutter, combined, Earnest & 
Paper cutter, L. Ehriich 96,626 to 398.42 Hibechman... 3463 
Paper cutting machine, J. P. Browne 36,535 | Tobacco curing apparatus, E. R. Bardeen . 998,52 
Paper machine, C. H. Campbe 8,533 | Toilet case and triplicate mirror, P. Wiederer. 385,679 
Paper pulp, apparatus for removing metallic par- Tongue for velicies, adjustable, J. Setchfield 398,309 

ticles from, C. H. Atkins 68 | Tool holder, combination, P. A. Gerry... 2 88,808 
Pavements, laying artificial, J. W. MacKnight “4.58 | Toothed wheel, J.T. Redington.... SuB.518 
Pencil holder, B. A. Finke 06.456 | Track or other raising and lowering device, L. H. 
Phonogram bianks, machine for making, T. A Williams 393.508 

Edisor 5,463, 80.404 | Train signal, A. C. Griggs 348,431 
Phooogram blanks, making, T. A. Edison 13,462 Transom lifter, P. Bradford.... 395,611 
Phonograph, E. T. Gilliland 5,40 | Trap. See Steam trap. 

Phonograph recorder, T. A. Edison EEF eee, Gi, TI cndccitincdnccaccesinsecs com 388,600 
Phonograph recording surfaces, preparing, T. A. Twine holder, J. BE. Coles eens 393,619 

Edison 3,40 | Underground conduits, laying, W. Lake . TT 
Photouwraphic camera, W. H. Fuller Ta) oe Vaive, J. A. Brudin 58,536 
Physical power, displaying advertisements, and Valve, hydraulic, J. VW. Burdwin 508,354 

de'ivering smal! articles, coin-controlied appa- Valve, steam-actuated, D. Donald 398,461 

ratus for testing, J. M. O'Kelly "8,719 | Vehicle brake, O. Kirlin ‘ . A476 | 
Piaoos, muste rack for, B. W. Howard R452 | Vehicle brake, W. F. Rochester.... ° Su3 304 
Pipe joint, A. Berry? MGM | Velocipede, M. A. Norton... -+« 995,387 | 
Pipe j t, T. MeSweeney 5,481 | Vent plug for drawing liquors, C. A. Carison...... 393,418 
Pipe joint, G. H. Thynoe RH73 | Veterinary remedy, 1H. Dose 386,44 
Pipe threading die stock, D.C. Beane Se,457 | Vignetting screen, H. B. Hansbury 393,642 
Pipes, device for reducing pressure in water or Wagon, W. C. Nason $05,718 

gas, ©. Delutield 993.901 | Wagon loading apparatus, A. F. Bernard 393,499 
Pipes, trap fcr exhaust steam, T. Burkhard 6.614 | Wagon spring, A. 0. Smith 398, 450 
Planter. hand corn. G. A. & J. D. Heywood “445 | Washer. See Dish washer 
Planter, hand corn, J. M. Segur 103,609, 395,670 | Washing machine, F. Hanson 393,702 
Planter, row checking corn, TH. 8. Bailey 36.511 | Watch movements, device for exhibiting mag- 
Plastic compound, F. A. Meyer HB WRQ netic and non-magnetic, A. C. Smith 398,402 
Pliers, L. B. Whippte., 84M | Water closet, P. G. Hubert....... . S87 
Pliers, making, M. G. Crane “i061 | Water closet, P. White.......... 893,676 
Plow, wheel, 8. A. Kerns o8.70T | Weater strip, W. Holton 38,646 
Plumbing base, elevating, F. Snyder 8.408 | Weed cutter, self-cleaning, F. E. Lux 396 479 
Pneumatic tubes, «witch f C. H. Goebel SM.70 | Weighing machine, coin-controlied, Stone & Pitt. 36,508 
Post office box, J. McLane 6,52 | Whee. See Toothed wheel 
Pot. See Dash pot W hiffletree coupling, Alvey & Leseure . B37 
Potato digger, J. McCallum 3,0 Whip core, C. M. Comstock 398,691 
Pottery machine, F. R. Reed 5422 | Winding machines, bobbin and cop builder for 
Preserving compound, R. McKinney 8,714 | yarn, T. J. Murdock . $93,717 
Press. See Baling press. Cotton press. Filter Wire stretcher, G. W. Williams 195,410 

press Wool burring machine, F. G. & A. C. Sargent 594.588 
Pressure brake, fluid, H. Guels 908,387 | Wrenches, machine for forming screw blanks for, 
Pressure engine, electric fluid, G. Westinghouse, L. Coes 393,618 

Ir 996,505 | Wringer. See Mop wringer. 

Pressure gauge. C. B. Bosworth 385,610 | Zine chioride, etc., production of, L. Paget 393.578 

Printing machines, set-off mechanism for. Huber 

& Hodgman . 071 DESIGNS. 

Printing presses, feed gauge for, BE. L. Megill 3,480 | 

Propeller, ppeumatic, C. H. Goebel 993,701 | Bonnet, child's, BE. J. Lynch.. . 18,754, 18,757 

Pulley, clutch, M. F. Williams g08.en2 | Carpet, H. Horan 18.76 

Pulley, expansion, B. ¥. Autenrieth 3,002 | Carpet, J. McMann tees . 18.758 

Pump, W. Keast 903,565 | Carpet, BE. Poole.. ePececsourccececceoseseces «.» TG] 

Pump, automatic, F. Romain 96,520 | Carpet, EB. G. Sauer........... 18,765 

Railway brake, cable. EK. Allen 903,601 | Carpet, C. W. Swapp 18,772 
wa.sy | Halter D, W. H. Hays 18,753 


Rallway, cable. J. Wilde 
Railway crossing, B. B. Morgan 
Raliway joint, W. A. Moses . 
Rallway rali fastening, D. M. McRae 
Railway safety gate, J. H. Morse 
Railway switch, automatic, H. A. Sage 
Railways, conduit for electric, D. Dallas 
Refrigerator, W. A. Preston 
Regulator 
tric light regulator 
Rock crusher. J. B. Low 
Roller dies, guide for, G. J. Capewell 
Roller mill, three, J. L. Williford 
Roofing. metai J. H. Packer 
Rotary engine, W. H. ¢ 
Rotary engine, (. Ladvik 


Feed water regulator. 


nver et al 


Rultng machine aod printing attachment, com- 


bined, Patterson & Dickieson 
Safe lock, G. C. Prescott 
Sanding machine, street, J. B. Kenison 
Sash fastener, P. W. Sages 
Sash hoider, F. Haupt 


, Sash lifting book, L. F. Blue 
Sawmills or other machines, feed mechanism for 


carriages of, N. Hoffman (r) 
Sawing machine, J. B. Ellie 
Sawing mechine, G. A. Jackson 
Beaffold bracket, W. H. Higgins 
Seaffold bracket, J. A. Lone 
Seale, recording weighing. W. E. Selleck 


Scraper, road, Jacobse & Stage 

Screen. See Vignetting screen 

Screwdriver, F. Chantre!l 38419 to 

Screw ewaging machine, C. D. Rogers 

Seal lock, BE. J. Brooks 

Seam rubbing machine, Bloomfield & Clark 

Secondary battery, L. Paget MUST to 

Separator. See Grain separator. Steam sepa- 
rator 


Sewing maci.ine, H. P. Aldrich 

Shaft support for vehicles, A. T. Sears 

Sheet metal, brake for bending, J. M Robinson. 
Sheet metal can, H. A. Lee 

Ship's keelson, J. Mcintyre 

Shirt, Faikenberg & Jones 

Shoe, (. A. Schaefer 

Shoe, bathing, 8. W. Howard 

Shutter worker, J. ¥. Shatsiek 

Mignal. See Train sienal 
Signal rods, coupling for, J 
Sied brake, J. Valind 
Bieigh, 8. Wheeler 
Soldering tron handle, J. 4. Morray 


T. Hambay 


Spike machine, W. Koptio 

Sponge and siate penci! holder, & M. Ashby 
Spring. See Elliptic spring. Wagon spring. 
Stalk cotter, L. M. Reed 

Btand. See Calendar stand. 


for gilding, machine for preparing. 


Hendy & Love 


See Clock pendulum regulator. Elec- 


Cc. 


Stape making machinery, F. Philips.........-..-+-- 393,482 
398,378 | Station indicator, J. 1. Irwimg@ .........--cceeeeeeeees 898,706 
| Station indicator, P. A. Shanklin et at . 308,524 | 
998,504 | Staves, bending barrel, J. G. Rehfuss.. . 6,661 
| Steam engine, Westinghouse & Rites...... ee OT 
S88, Ni | Steam engine, componnd, BE. B. Benham Rear 
au),678 | Steam or pneumatic engine, G. A. Barth.. i604 
Steam separator, N. Curtis S45 
03,451 | Steam trap, J. Rehm. ...........00+ «+. Suh, 582 


Steel direct from the ore, manufacturing, M. 
at 437 Graff - es , ~ . 558 
#G.555 | Stool, milking, e H. Moody... 305,716 
93.712 | Storage battery, L. Paget............. «++ 3UB,573 





18,758 to 18,761 


gu3.as | Rog, J. Pegel ........... 

3,48] | Rug, A. Petzold -. 18,762, 18,763 
998.515 | Stove, cooking, W. H. Wilkinson : ; 18 774 
M8412 Stove, heating, Seifert & Nellis 18,766 
908,006 | Stove, heating, Smith & Seifert oes 38,767, 18,708 
908,622 | Stove, heating, J. 8. Van Buren 18.773 








yos,a50 | Trimming, E. B. Stimpson, Jr 18,769 to 18,771 
Type, G. F. Glesecke : . 18,751, 18,752 
Type, A. Little.. ‘ o0eseeed . 18,755 
193,440 
18.258 TRADE M. MARKS. 
m6. Canned corn, H.C. Baxter pocces ee 16,028 
393,516 | Catarrh. remedy for, J. 8. Brows ov +++ 16,031 
308,630 Cigars and cigarettes, T. W. Harris... on 16,041 
28,567 Coffee and coffee compounds, Chase & Sanborn, 
seieal 16,004, 16,035 
988,517 Dolls, KE. Jumean 16.044 
S449 | Dyes, C. 8. Burroughs 16,082 
36,574 | Pour, wheat, Bliss & Co 16,029, 16,080 
585,728 | Pour, wheaten, Marshall, Kennedy & Co.... 16,046 
598,388 | Goods, dress, L. Grehier ° 16,09 
898,555 | iron, tincture of, Athenstaedt & ‘Redeker......... 16,027 
Medicine for the cure of throat diseases, W. D. 
10,985 | Neel 16.048 
BB. Packings, piston, B. W. Guodsell 16,068 
08.371 Painters’ use, liquig drier for, Southern Company 
6.590) of New York mig , ves 16,051 
1512 | Pies, H. Copperthite & Co............ .... o- 16,087 
a) | aa 16.040 
+ B84 Powders and pills, O. L. Harries. ... 16,042 
| Ribbons and broad silks, J. Nightingale 16,050 | 
a “ Skytogen,” flexible material analogous to leather 
anal called, J. Hofmeier 16,043 
’ neesaeind Spices, W. F. Andrus 16.026 
engenee | Trees, peach, J. T. Lovett Company. 16,045 
MGS77 | Twine, cotton, Chace & Wood 16,083 
Wire netting, and fencing, wire cloth, and wire 
, lathing, galvanized, New Jersey Wire Cloth 
w.414 Company ° 16,049 
905,523 | Wood, preparation for preserving. Southern Com- 
308,568 | | pany of New York 16,052 
508 | Worsted and mixed worsted goede, bolted, G.M 
pero sa B. Mudge ' 16,047 
8, peed Worsted and woolen goods for wearing apparel, J. 
anaes We BAST. Clayeoo.. . 16,096 
34,401 A Printed cc copy of the specification and drawing of of 
any patent in the foregoing list will be furnished from 
3.557 | this office for % cents. In ordering please state the name 


$96,731 | and number of the patent desired, and remit to Munn & 
MAB | Co., M1 Broadway, New York. 
44)\ Canndian Patents may now be obtained by the 
903,488 | inventors for any of the inventions named in the fore- 
64% | going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be alitile more. For 
6,592 | full instructions address Munn & Co., #1 Broadway, 
' New York. Other foreign patents may also be obtained. 


Wavertisements. 


Inside Page, ench insertion - - « 23s cents a ~~ 
Back Page. each insertion « « - 00 a lin 

The above are charges per e line—about ae 
words per line. This notice Pohowe the width of the line, 
and is set in agate type. Engravings may head adver- 
tisement’s at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear | in next issue, 


‘Tw: KODAK CAMERA 


Makes 100 Instantaneous 
Pictures by simply pressing a 
button. Anybody can use it who 
can wind a watch. No focusing. 
No tripod. Rapid Rectilinear 
Lens. Photogra ae 
moving objects. 
be used ‘ndoors. 
Divisien of Labor 
—Operator can finish 
his own pictures, or 
send them to the fac- 
tory to be finished. 

Morocco covered Ca- | 
mera, in handsome | 
sole-leather case, 
loaded for 100 pictures, 
For full description of “Kodak” see Sc1. AM., Sept. 15, " 


Price, $25.00. Reloading, $2.00. 
The Eastman Dry Plate & Film Co.|4 


Rochester,N.Y. 115 Oxford St., London. 
Send for copy of Kodak Primer with Kodak Photograph. 

























~ —— 
PETROLEUM FUEL. .—AN ACCOUNT 
of the Pennsylvania Raijroad’s experiments with the 
Urquhart system of burning petroleum on locomotives, 
and also of the experience of the Grezi-Haritzin Rail- 
road with coul oi! as a fuel. Contained in So: ENTIFIC 
AMERICAN SUrpLemMEntT NO. 615. Price ten cents. 
To be had at this office and from all newsdealers, 


Lunkenheimer's 


Quick - Opening 
THROTTLE, 


For Steam and Fluids. 








Best Materials and 
Workmanship. 


Cincinnati Brass Wks. 


he ; Cincinnati, 0. 
ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 

iilustration of cold house for preserving fruit from 

season to season. The air is kept dry and pre through- 

out the year at a temperature of from 34° to 36°. Con- 

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 

Price 10 cents. To be had at this office and of all news. 
ers. 


SEBASTIAN, I, MAY 60'S 


mt LATHES 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial 
Catalogues mailed on application. 


165 W. 2d 8t.,C incinnati, o. 
| 


| ICE-HOUSE AND COLD ROOM.—BY R. 
G. Hatfield. With directions for construction. Four 
| engravings. Contained in SCIENTIFIC AMERICAN SUP- 
ULEMENT, 59. Price 0 cents. To be had at this office 
| and of all newsdealers. 




































Send 6 cents for —— 
yA Pierce Artesia 
asd oil Well S Supply Co., 

8) Beaver Street, New Yor 








|GAS ENGINEERING. RECENT PRO- 
gress in.—By A. Macpherson. Regenerative system of | 
retort fring. fmproven ents in gas purification. Burn- | 
ersand regenerative lamps. the Weisbach gas light, 
Paraffin as a rival of coal gas, oil in gas muking. Prices 
of residua! products. Contained in SCIENTIFIC AMERI- 
| CAN SUPPLEMENT, No. 601. Price 10 cents. To be 
had at this office and trom all newsdealers, 








[CATALOGUES EREE TO ANY ADDRESS 














[DECEMBER 15, 1888. 























Seneca Falls Mig. Co., 695 Water St.. Seneca Falls, N. Y. 
THE PHONOGRAPH.--A DETAILED 
Conentnston of we new and eesret Ore tom of the pho- 
nograph just ht out by ith 8 engray- 
ings. Contained <= SCIENTIFIC Eeenaay Surrns. 
MENT, No. Price 10 cents. To be had at this 
office and from ai pewsdealers. , 


DELAFIELD’S PAT. SAW CLAMP 











With saw for cutting metals. Saves all the broken 
hack-saw blades. In use overtwo years in all parts of 
the country. The new clamps have the edges bevelled 
that hold the saw. By mail, with one blade. 30 cents. 
Extra blades 8 x %"’, “Star,” 7 cents each, 70 cents per 
| dozen, by mail. Blades 8’' xi" Stubs,” 35 cents euch, 
| by mail. Discount to dealers. 

‘NOROTON MFG. WORKS, Noroton, € enn. 


PROPU LSION OF STREET CARS — 

r by A. W. Wright. in which an endeavor is made 
£ er e the problem as to the amount of power required 
to start a street car and keep it in motion under average 
| conditions. Contained in SCIENTIFIC AMERICAN Srp. 
| PLEMENT. No. 533. Price 10 cents. To be had at this 
office and from al! newsdealers. 


— Improved Stone. Channeling Machines, 
| ROCK DRILLS, 


Gadders, Quarry Bars, Plug 
and Feather Drills, and 
general Quarrying Machinery, 
Send for full descriptive catalogue. 


Ingersoll Rock Drill Co.. 


10 PARK PLACE, New York. 
HOME- MADEINCUBA TOR. —PRACTI. 


ca! directions for the munufacture of an effective incu- 
bator that has been careful y tested and found to per 
form al! that may be reasonably expected ; with direc 
tions for operating. With 4 figures. ¢ ‘ontained in Sc 

ENTIFIC AMERICAN SUPPLEMENT. NO. 630. Price | 














conte. Zo be ha: To be had at this office 1 and from all newsdealers, 


ROCK ROCK DRILLS @@°Yea 


AIR COMPRESSORS & @ 


oe 
Minine:TuNNeLine: 


VS ASACRN 4 =y 


RAND DRILLC 





PNEUMATIC DYNAMITE TORPEDO 
Gun.—An exhaustive account of this new weapon and 
of the experiments made with it; along witha —-" 
tion and f)'ustration of a proposed dynamite cruiser 
with 6 figures. C outaineé in SCIEN TIFIC AMENICAN SUI 
PLEMENT, No. 593%. Price 10 cents. To be had at this 
office and from al) newsdealers. 


OIL WELL SUPPLY CO. Lid. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ABR TESIAN WHS 
for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, ete, 
Illustr’.ted catalogue, price 
lists and discount sheets 
on | Request. 


HISTORY OF THE ELEC TRICAL ART 
in the U. 8. Patent Office.—By C. J. Kintner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. Price #0 
cents. To be had at this office and from all newsdealers. 































THE NEW CROTON AQUEDUCT.—| 
Detailed Goomteticn of the great aqueduct now bein 
constructed to increase the water supply of ae York | | 
City and also of the great dam which it fs to 
build across the Croton River, at Quaker B dee. With 
engravings and a map. Contatned tn SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 558. Price 0 cents. To be 
| had at this office a and from | all newsdealers. } 





ETE STEAM Pump 
| Y > SEVEN DOLLARS 


W/N NEDO) 4a io 4 


(iINCINNAT C) 


— 


USEFUL BOOKS. 


Manufacturers, Agniculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional! | 
men, of all classes, need good books in the line of | 
their respective callings. Our post office department 
permits the transmission of books through the mails | 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
& copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CO., 361 Broadway, New York, 

















“MADE WITH BOILING 72 


EPPS’S 


CRATEFUL—COMFORTINCG 


COCOA 


MADE WITH BOILING MILK. 
ALCOHOL, SWEET POTATO. — AN 


account of a new industry recently established at the 
Asores—that of the distillation of alcoho: from raw 
sweet potatoes. Contained in SCIENTIFIC AMEKICAN 
SUPPLEMENT, No. 57:2. rice 10 cents. To be had at 
this uffice and from all newsdealers. 








-CHARTER'S GAS ENGINE. 


2to 3 H. P. 


The Simplest, most Reliable, and 
Economical Gas Engine 
in existence. 
An impulse at every revolution. 
Perfect steadiness guaranteed 
for an or Incandescent Electric 


Li 
{ndependent of oe works when 
| desi and makes its own 
i‘. at a cost of 65 cents per 
feet, or about ene cent Pp 
a te ench indicated H. r. 


rfectly Sate Motor for 
ah aces and Purposes. 


New York Agent, JOHN J. BOCKIE, 47 Dey Street. 
Chicago Office and Salesroom, 152 Lake Street. 
For circulars and prices, address 


Williams & Orton Mfg. Co. 


P.O. Boxi4s. STERLING, ILL. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
KIRDSBORO, PA., Builders of High Class 
Steam Engines, Diamond Driiling and Genera! 
Machinery. Flour Mill Rolls Ground and Grovved. 


CLARK’S NOISELESS RUBBER WHEELS 


Ne More Splintered Floors. 
Different Styles. Catalogue Free. 


Geo. P. Clark, Box L,Windsor Locks, Ct. 
ELECTRIC LIGHT AND AND POWER. 


aan 4 - ph oun the he Siorage 4 elon ot tthe 


ett i and 
© heer iO Hiectrieal 
rter Street, 

















mn ‘MPA \Yy 
iladelphia, Pa. 
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ECHNICAL | _ 


4 tallic Aa 4 Practical Guide 
ane Mot all kinds of Alloys. 


A ENT: ‘Amal 
Meta! Workers ; er with thelr 


in 
of * echno-Chemi 
tea b by 16 engravings. lzmo, 428 pages e 

A des <criptive circular giving the full contents of the 


editors 
Ilustra! 


we sent J 


EDWAKDS- 


__ Stientific American, 























THE INTERNATIONAL CYCLOPEDIA 


O7eG M 


Oo learn, 


. 
. 





ree to any one who will a 
—The Apertesn Seem 
ractical. With examples of the tat iatest ‘od 
American rac p e Design | 
roved mi ngines and a Bollers of every ‘en | 
“vor the use of Engineers, Machin viler | 
ers. . and Students. » 4 Emory Kdwards, M.E. tlus- 
aos d by 77 engravings. one volume, lzmo.. Fes. 50 
in illustrated circular of this book, 4 pages, d4to, sent 


tree to any address. 


Bt 


egetable 
v eritile Oils, ete 


Butter, La 
. etc.. and on Ozokerite, ete. 


04 engravings. 730 pages, 8vo 

(WF An idlustrated circular, © ry quarto, showing the 
fii table of contents of this book, sent free of postage to any 
me addressing Us. 


BRANNT.— 


A Practical Treatise on Anima! and 

Lt Om and Oils, comprising both Fixed and 
as well as the Manufacture of Arti- 
bricants, including poner Lubricating 
m. T. Brannt. 


eee eeecerserers coeceee oe 


—f Practical Pr Treatise on he "gat recent 
\f Soap and Candles, m the m recent 

te ones in =. Sense ad Practice. Wwm.T 
IUustra by 163 engravi: 1 
| — agence No sel E55 
: ir in illustrated circular, 8 pages, 4to, showing contents 
t k, will be sent Sree of postage to any one furnish- 
his sddress. 
BRANNT- 
Book. Contain 
e Latest, mos 


ing 
WAHI..—The Techno-Chemical Receipt 
ing Several Thousand poceipts, covering 
th t Important, and most Usefu scoveries 
in Chemical Techno! o; , and their sh Applica- 
tion in the Arts and the ndustries. By W. T. Brannt and 
W. H. Wahl, Ph.D. 78 engravings, over 500 pages. $2.00 
qr A circular showing full contents of this book, 2 


*19m0d Sty JO 1007x9 ON} seFsB Ue 


Even the greatest and wisest come toa Cyclopedia 
Ofpe[Mouyq s,uvaI JO WINS OY} OF SPppPw JOA 





It is the Tatwersal Bdaucator 
WHAT A GREAT CYCLOPEDIA MEANS IN A FAMILY: 


All i Knowledge Held Up as in a Mirror. All History Crystal 
The Lives of Lilustrious Men Presented as Examples. Every Man 7) —_ and 
H , tt Every, Kind of Study. Every Family Its Own Physician. 
Great Sciences Explained. Kvery Question Answered, and 
The Great Religions Detined. Every Probiem Svulved. 
AGENTS WANTED. 


The Money Made in Selling Knowledge is the Best Money in the World. 
DODD, MEAD . COMPANY, Publishers, Nos. 193 and ‘155 Broadway, New York. 


Pl ” EDISON 
meggrap 








— IT 1s 


Hard, Dense & Adhesive | 


—DOES NOT— 
CHECK or CRACK. 





rages, sent free on application, 

O<BOR N.—Practical wey of Minerals, Mines. and 
Mining. By Prof. H. 8. Osborn, LL.D. Illustrated by 171 | 
enyravinus from Original drawings, 367 pages, 8vo $4.50 | 

ROSE.—Steam Boilers. A Practical Treatise on 
Boller Construction and Examination. For the use of 
Practical Boller Makers, Boiler feore. and Inspectors ; | 
and ewbracing in plain figures all the Caiculations ~e 4 
sary in Designing and Giaseitying “steam — 50 | 

rated. 8vo 


Joshua Rose. GRRRSEREERE. BOO. cccccececcceccccess 
SLOAN E.—Home riments in Science. = 4 
oConor Sioane, E.M.,A.M., Ph.D. Llustrated_by 9i | 
engravings. I2MO........escereereeerees penscecesecce $1.5 


strated circulars, each 4 pages 4to, a sowing the full 


ew [lus 
ntents of the last three named boc oks, sent free on 


ft ule 

upplicatvm, 
The above or any of our Books sent by mail, free of 

postage, at the ag prices, to any address in the world. 


7 Our New and Revised Catalogue of Practical and 
Scientific as iks, 34 pages, 8v0, and our other ( “a5 py the 
whole cove ring erery branch of Science applie a to Arts, 
wnt freeand free of postage to any one in any part of the 


world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS | 
810 Walnat St., Philadelphia, Pa., U. 8. A. 


THE POPULAR SCIENCE, 
MONTHLY, 


Edited by W. J. Youmans. 

Well known as a trustworthy medium for the spread 
of scientific truth in pogater —— is filled with articles 
of interest to every y, by the ablest writers of the 
time. Its range of topics, which is widening with the 
advance of science, includes— 

SOCLAL AND DOMESTIC ECONOMY. 

POLITICAL SCTENCE, 

THE ¢ ‘ON. DUCT OF GOVERNMENT. 

SCIE. NTIF: 70 


E THI 

NTAL SCIEN CE AND EDUCATION, 
MAN'S ORIGIN AND DEVELOP. 
RELATIONS OF SCIENCE wr RELIGION. 


PREVENTION OF DISEASE 

: PROVEMENT. OF THE RACE. 
AGRICULTURE AND FOOD PRODUCTS 
THE INDUSTRIAL ARTS. 


NATURAL HISTOR) 
DISCOV ikry, EXPLORATION, ETC. 
With other illustrations, each number contains a finely 
engraved Portrait of some eminent scientist, with a 
Biographical Sketch. 








Among its recent contvibutors are: Fog 8 
Andrew D. White, David A. Wells, H. Hux er. “sit 
John Lubbock, Edward » FR, w. 1%. oes, — 


Allen, E. D. Cope, Thomas Hill, David Starr Jordan. 
Joseph Le Conte, Appleton Morgan, Felix L. Oswaid, 
Sir William Dawson, ¥. W. Clarke, Horatio Hale, = 
ward 8. Morse, J. 8. ‘Newberry, Eugene L. Richacds, 

8. Shaler, D. G. Thompson. 


Single Number, 50c. Yearly Subscription, $5. 
D. APPLETON & COMPANY, 
1, 3, 1, 3, and 5 Bond Street, New York. 


‘MECHANICAL DRAWING. 


By Prof. C. W. MacCord, of the Stevens Institute 
of Technology. A series of new, original, and 
practical lessons in mechanical drawing, accom- 
panied by carefully prepared examples for prac- 
lice, with directions, all of simple and plain cha- 
racter, intended to enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra- 
Hons for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, as well as the cheapest. The series is illus- 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
Pages, uniform in size with the SCrENTIFIC AMER- 
ICAN. Price, stitched in paper, $2.50; bound in 
handsome stiff cov: ers, $3.50. Sent by mail to any 
Address on receipt of price. 

Por the convenience of those who do not wish to 
purchase the entire series at once, we would state 
‘hat these valuable lessons in mechanical drawing 
may also be had in the separate numbers of Sup- 








THE CONTINENTAL TRON 






<X- It is impervious to wind, 
—— water, and disease germs. | 
- It dries in a few hours. 
It can be applied - any 
kind of weathe 
It is in general use. 
ses granted for the my 
ing, — and selling. 


> MPS. C0. TILE. Caney 


HICAGO HOROL OGICAL INSTITUTE 
175 Dearborn Strect, Chicago, Ill, 
Established for giving Practical and Techni- 
cal Instraction in Watchmaking, Students 


can enter this School at any time. Send for circular 


| A.B.DICK Co,CH 


" ASBESTO: FELTING WAS. : 


| Hair- Felt 
Cement Felting 
| 98 Maiden Lane, N.Y. 


For Heater, Steam & Water Pipes | 


ANTED-—NOVEL. TIES. To buy patent or 
Pat an Mloctrio Dell ta your house or shop. 


CA 
































E STREET, 
Syracuse, N. ¥ 





make on royalty, with exclusive control, 
L. E. CRANDALL & CO., CHic AGO, LLL. 











giving terms and full information. You can do with our Complete Outi Frigo 98 6 60 
Outfit consi sof 1 Electric Bell, 1 te 
MACHINERY. feet Wire, and Staples for fh 
BARREL “ismes) ogee" seen 
55 £57 Longworth, INCINNATI, O. 


BUFFALO, N. Y. It is important to us that you A. 


THE BACKUS MOTOR 


Is the cheapest power known for driving all kinds of 
light machinery. Thousands in use the world over. 
Speak for themselves. Sold with or without a governor, 
itis noiseless, neat,compact, and runs without attention 


THE BACKUS EXHAUSTER 


A wonderful Air Mover. Invalaable for ventilating 
factories and public buildings. Will remove smoke, 


dust, steam, foul air, acids, and is used for drying 
heating or cooling. {G8™ Send for Special Catalogue, 43 
BACKUS WATER MOTOR CO., Newark, N 


m this paper. 











THE BACKUS THE BACKUS 


EXHAUSTER 


WATER MOTOR 














BROoORLYN, N. Y., 


SOLE MANUFACTURERS OF 


CORRUGATED BOILER FLUES 


Under their own patents and those of SAMSON FOX of Leeds, England. 
MADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS. 
G3 Take Ferry from 10th or 24d St., N. Y., to Greenpoint. 2g 


BIT: 


PPRi CATES [ ire | 
vv Vv aU 


Luly 




















n. We., set $4.00, mailed free. Bridgeport 


GOLD MEDAL, PARIS, 1878 
BAKER’S 


Gun Implement Co., 17 Maiden Lane, N. ¥ 
Breakfast Corda. Encyclo- Diamond Book free, 
; x al Drills and asc. for 
Warranted absolutely pure Lightning mailing it. 
Cocoa, from which the excess of H a Wal Wor 
Oil has been removed. It has three w Pk Machines 


times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons ‘n health. 
Sold by Grocers jrocers everywhere. 


W. BAKER & CO., Dorchester, Mass, 
PANTERue § wer 


Branch House: 11 and 13 S. Canal $t,, Chionge, iis. 


$10.00 to $50.00 & 


ness. 





Ret, night. A 
ht and pro- 
fitable busi- 
ects. Catalogues on application. Part 1 Optical. 2 
{isthematical, 3 Meteorological, 4 Magic Lanterns, etc. 


E"*ACTORY T'O LET. 


In Toronto, Canada, about 11,000 square feet floor 
space, fitted na, and oa Fg Engine, oilers, Shafting, 
Steam Heating, and Gas Li 

Apply to on MU MAY & ¢ 
Sivas St, 


























Music Boxes 
Er — $ cncines, | Fiecciscnets in HEAD 
ectric Mec ‘ovelt : 
HARBACH & ©0., 809 Filber: 8t., P - | Fatire ql pnt >y 


dis- 





Cushi Whispe 
ge Saga en, comfortab le, rested justi 


INE RY: all remed ea fail. Sold only . 
n a Be way, cor. 4th 
Fy COX: or call for illustrated book of povels FREE. 


N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N. iy! 








THE THROOP PERFORATING CcO., 


PE RFORATED ME- ETALS 











PROGRESS MACHINE WORKS, 
A. & F. BRO 


ANCERS, 
UTCHES. 4 Park Filace, 


N.Y 


PULLEYS, 
FRICTION GL 















PLEMENT, at ten cents each. By ordering one or 
“re humbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
“s bis practice requires. ‘These lessons are publish- 
cessively in *1, *3, *4, *6, *8, *9, *12, 
»*16, *18, #20, +22, #24, #26, *28, #30, 
36, *37, *88, *89, *40, *41, *42, *43, 
*45 , *46, "47, *48, *49, *50, *51, *52, 
1, *56, *58, *60, *62, *65, *69, *74, 
4, *91, *O4, #100, *101, *108, *104, 
"106, *107, *108, *134, *141, 134, 
178. son sary Br 
a NN c& 
ishers ot SCIENTIFIC AMERICAN, 
361 Broadway, New York. 


ed RUC 
*l4, 
*32, 
44, 
*53, 
*78, ‘$4, 
105 5, 
*176, 











THE WORLD IS LD 18 FULL OF “SMART ALECKS” 


ho fool themselves with ease. Ther know tee 
mae What about knives? Take the knife shown 
here now. If blades were hoop iron, 
50 cents eof the hg peap sec Bat 
o est quality razo 
ers Every ‘blade is file 
testedand Known te be 

) good before sending out. 
. it is cheap fora 
silver dollar, but 
our price ts 50c,, 
id, 5 for $2. 
for our 64- 


free list, also 
Blow 0 Use a 












West, "Hivence. | 


Prgvon's for_ Machines and Toels fer. Se 
Navy Yard, Mare Isiand, Catifernia.— 
DEPARTMENT, WASHINGTON, » a ‘am. 
proposals will be received at this Department 
until 12 o'clock noen, on Thursday, the 27th dar of De- 
cember, 1888, at which time and place they will be open- 
ed in the presence of attending bidders. for furnishing 
machines and tools required the Bureau of Con- 
struction and Repair. and for the delivery of the same 
at such place in the Navy Yard, Mare Is and, California. 
as the Commandant of that Yard muy direct. Printed 
schedules particularly describing the machines and 
tools, blank forms on which proposals must be made, 
and ull other information essential to bidders can be 
obtained by regular dealers in, or manufacturers of, the 
arttctes required, on application to the Commandant of 
said Navy Yard, or to the Chief of the Burewu of ( on- 
struction and Repair, Navy Department. Proposals 
must be made in duplicate, and enclosed in sealed en- 
velopes marked “ Proposals for Machines and Tools for 
the } ‘avy Yard, Mare I-land, Calitornia.”’ and addressed 
| to the Se cretary ofthe Navy, Navy Department, Wash- 
ington, D.C. All proposals must be accompanied by 
either plans or descriptive culs of ai: the machines and 
tools which the bidder offers to furnish. The Secretary 
of the Navy reserves the right to reject any or all bids 
in whole or in part as, in his Judgment, the interests of 
| the Government ma ree 
. B, HARI 
| 


ROHITECPORAL BOOKS 


Useful, Beautiful, and Cheap. 





uire 
Ve Acting Nee retary of the Navy. 








To any person about to erect a dwelling house or sta- 





| tion 


ble, either in the country or city, or any builder wishing 
to examine the ‘atest and best plans for a church, school 
house, club house, or any other public building of high 
or low cost, should procure a complete set of the ARCHI- 
TECTS' AND BUILDERS’ EDITION of the SCIENTIFIC 
AMERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect end builder, 


} and to persons about to build for themselves they will 


find the work suggestive and most useful. They contain 
colored plates of the elevation, plan, and detalii draw- 
ings of almost every class of building, with specifica. 
aod approximate cost. 

Four bound volumes are now ready and may be ob- 


| tained, by mail, direct from the publishers or from any 


newsdealer. Wrice, $2.00 a volume. Stitched in paper 
covers. Subscription price, per annum, $2.50. Address 
and remit to 
MUNN & CO., Publishers, 
So Broadway, New York. 


FOREIGN PATENTS 


THEIR COST REDUCED. 


The expenses attending the procuring of patents ip 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
arge proportion of our Inventors patenting their inven. 
tions abroad, 

CANADA,—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontariv. Quebec, New 
Brunswick, Nova Scotia, british (olumbia,and Mani- 
toba. 

The number of our patentees who avai! themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and !s steadily increas- 
ing. 
ENGLAND.—The new English law, which went int« 
torce on Jan. Ist. 1885, enab es parties to secure paterts 
in Great Britain on very moderate terms. AtUBritish pa- 
tent includes Engiand, Scotland, Wales, Ireland and the 
Channe! Islands. Great Britain is the acknow’edged 
financial and commercial center of the worid, and her 
goods are sentto every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
in England 48 bis United States patent produces for 
him at home. and the smaii cost now renders it possible 
for almost every patentee in this country to secure a pa- 








Square, Oval, or Kound smooth Holes. | 
For carpenter, cabinet, and pattern work, \ | 


tent in Great Britain, where his rights are as well pro- 
| jected aggin the United states. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Beigium, Germany, 
Austria, Russia, Italy, Spain (the latter incindes Cuba 
and ali the other spanish Colonies), Brazil, Kritish India 
Australia, and the other British Co'onies. 

An experience of FORTY yenrs nas enabled the 

publishers of THE SCIENTIFIC AMENICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of the r clients promptly and proper- 
ly done and their interests faithfuliy guarded. 

A pamphlet containing a synopsis of the patent laws 








miginera orosh 


Teiedo, Vhie. 





of al) countries, including the cost for each, and othe 


Magic Lanterns and Views of popular sub- | information usefu! to persons contemplating the pro 


curing of patents abroad, may be had on app ication to 


MASASSE, SS Madison Street, C hicago, i. | this office. 


| 


| trade-marks, in this country or abroad, to cal 
| offices. 961 Broadway. 


MUNN & ('0,, Editors and Proprietors of Tur Sc1- 
ENTIFIC AMERICAN, cordially invite all persous desiring 
any information re ative to patents, or the registry of 
at their 
Examination of inventions, con- 
suitation, and advice free. inquiries by mail promptly 
answered. 

Address, MUNN & CO., 
Publishers and Patent Solicitors, 
36) Broadway, New York. 

BRANCH OFFICES: No. 622 and G4 F Street, Pacitic 

Building, n near Teh Street, .W ashington, D.C. 


The Scientific American 
PUBLICATIONS FOR 1889. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows 
RATES BY MAIL. 
The Scientific American (weekly), one year 
The Scientitic ameaans an a wenn one 
year 
The Setentific American, Export Editi n (monthly) 
one year, 
The Scientific American, Are hitects and Builders 
Edition (monthly), one year. . 2. 
COMBINED RA TES. 
The Scientific American and Supplement, ° $7.00 
The Scientific American and Architects ase Build- 
ers Edition, . 5.00 
The Scientific American, Supplement, 
tects and Builders Edition, 
Proportionate Rates for siz Monthe. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New Vork, 
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Wldvertisements. 











Inside Page, each insertion « - - 75 cents a line, 
Hack Page, each insertion « « - $1 1.00 a line. 

rhe above are charges per agate lne—about eight 
words per line. This notice shows the width of the line, 
snd is set in agate type Kngravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, a8 the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue 









STAR BUTCHER SAW, 





We will send by mail, prepaid, to any address in the 


CU. &. 22 Butcher Saw Blades of either length, M, 16, 14, 
2), 2.2 inches, on receipt of $1.2. Each Saw is war 
ranted to eut bone four weeks without fling, and after 
that to cut offan inch bar of iron. Best Polished Steel 
Frame to fit esther length, $1.18 each. tiardware dealers 
will furnish these goods at our prices. Show this to 
your Butcher. It will save him much money 


MILLERS FALLS CO., 
03 Reade Street, New York. 


STHHE, BAL ILS. 


or Auti-Friction Bearings, of 





om Cast Steel. Hardened, 
Greand, and Burnished, from 
5-16 in. to 2 in. diameter 

in quality and density of metal 
in uniformity of temper, and in ace | 
curacy and nicety of finish warrant- 
ed unequaled 

i?” samples and prices on applica- 

” 





Simond’s Rolling-Machine Co., Fitehburg, Mass. 
ICE-BOATS — THEIR CONSTRUCTION 


end management. With working drawings, details and 
directions in full Four engravings. showing mode cof 
construction. Views of the two fastest ice-sailing boats 
ured on the Hudson river in winter By H. A. Horsfa!l, 
M.& Contained in SCTENTIFIC AMENICAN SUPPLE- 





MENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the sail 
f loe-bDo ats l’rice 10 centa. 


ing and management o 





WIRE i [ 





Address JUIIN A. ROEBLING 'S SONS, Manufactar- 
ers. Trenton, N. J w lt Liberty Street. New York. 
Wheels and Rope for conveying power long distances. 


Send for circular. 


THE MODERN ICE YACHT. — BY 


Geo. W. Polk. A new and valuable paper. containing 


full practical directions and specifications for the con- 
struction of the fastest and best kinds of Ice Yachts of 
the lutest, must approved forms. Illustrated with en- 
grevings wn to seaie, showing the form, position, 






and arran vent ofallthe parts. Contained In Sci EN- 
Tirpt AMPRICs SUPPLEMENT. No. @24. Price WwW 
ceuts. To be had at this office and of all newsdealers 


ATCHMAKER 


Send fer REDUCED PRICE LIST of 
Whitcomb lathes, date of July 1, 1888. 
American Wateh Too! Co... Waltham, Mass. 


. . . . . re 
CHEMICAL AND ALLIED INDUSB- 
tries.—By Watson Smith An elaborate report upon 
the objects liustrative of the progress, advance. and 
resem: vosition of the chemical industries shown at the 

anchester Roya! Jubilee Exbibition Contained in 
SCLENTIFIC AMERICAN BU PPLEMENT, Nos. 627, . 
629. 6; 0. G34. Price 10 cents each or W cents for the 
ries. To be had at this office and frow all nowasenien. 


we a. "TE EL MOoToORs. 


The most efficient and economi- 





cal means of obtaining from one- 
eighth to fifteen horse power and 
upward, A motor which dues 
the greatest amount of work with 
the use of the smaliest stream 

tf water, specially adapted for 
running cheaply and efficiently, 
Printing Presses, Elevators, 


Church Organs, Coffee Mills, 
Sewing Machines, Lathes, Den- 
tal Contrivances, and in fact, 
any pieee of Mechaniem 
Hinghamton Hydraqite 
State Street, Binghamton, N.Y. , ° 





power < te., 


TO BUSINESS MEN, 


The value of the x aparwsont AMEKICAN as an adver- 
tising medium cannot be «verestimated Ite circulation 





i@ Many times greater + A that f any similar journal | 
bow published It goes into all the States and Territe- | 
ries, and ie read in al) the principal libraries and reading 
rooms of the world A business man wants something 
more than to see bie advertisement in a printed news- 
paper. He wants circulation Thie he bas when he 
advertises in the SCIENTIFIC AMERICAN And do not 
ot the advertising agent intivence you to substitute | 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting 4 list of publications in warcea you decide ut is | 
for your interest to advertise. This is frequentiy done, 
for the reason taat toe agent gets a iarger commission 


from the papers having a sma!! circulation UBan is allow- 
ed on the SCIENTIFIC AMERICAN 

Por rates see top of first column of this page, or ad- 
dreas 


MUNN & CO., Pablishers, 
361 Broadway, New York. 





MESSRS. MUNN & O0., in connection with the pubii- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
avnine improvements, ard to act as Solicitors of Patents 
for Inventors 

in this line of busmness they have had fort 
experience, and now have warqualed faci for ytne 
preparation of Patent Drawings, Specificati — and the 
prosecution of Applications for Patents in the United 
States. Canada. and Foreign Countries. Mesers Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
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